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The Relation of the Anti-Stiffness Factor to Collagen Disease 
and Calcinosis 

The ‘‘ anti-stiffness factor ”’’ is a fat-soluble vitamin which regulates phosphorus 
metabolism. The object of this communication is to report studies on the possible 
relations of the anti-stiffness factor to human disease. Since none of the work 
on the anti-stiffness factor has appeared in journals devoted to clinical matters, 
the essential experimental findings are briefly summarized below. 

Sources and Nature of the Anti-Stiffness Factor.—The crude sources of the anti- 
stiffness factor are green vegetables, raw cream, unheated molasses, and raw sugar- 
cane juice. The nature of the active principle is still unknown. Active fractions, 
however, are fat soluble. Reliable assay is difficult; Gouley found that methyl- 
vinyl-ketone had some anti-stiffness activity, but this has not been confirmed as 
the active principle. Oleson and others (1947), and Petering and others (1948), 
suggested ergostanyl acetate and alpha-ergostanyl acetate respectively as the active 
principle. Van Wagtendonk and Wulzen (1943) isolated a fat-soluble fraction 
from raw cream curative in doses of 0-1 ug., and (1946) a crystalline substance 
from molasses and cane juice which was active in doses of 0-002 wg. Ross and 
others (1949) have recently presented evidence for the presence of a steroid 
compound in cane juice which exhibits anti-stiffness activity. 


Animals Lacking Anti-Stiffness Factor 

Smith and Elvove (1929) produced calcification in animals by a diet high in 
phosphorus and ergosterol, and Stephens and Barr (1933) did the same by a diet 
high in calcium, phosphorus, and acid. But the production of calcific deposits 
by a deficient diet dates from the work of Wulzen and Bahrs (1936); they reported 
that guinea-pigs maintained for months on a diet lacking in green vegetables 
developed general muscle stiffness and pain on movement of the carpal joints. As 
the condition progresses, the skeletal muscles atrophy, the animal becomes rigid in 
extension with flaring of the rib cage, and ultimately there are deposits of calcium 
salts between the muscle fibres, around the joints, and under the skin in the majority 
of the animals. These may break down and discharge calcium salts. Late 
manifestations include widespread deposits of calcium in and around blood vessels, 
and in parenchymal tissues such as the stomach and intestines. In some instances 
the skin is adherent to the underlying structures. In advanced cases there may be 
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deafness, corneal flattening, alopecia, polydypsia, diarrhoea, and eventual death. 
Similar lesions have been induced in both omnivorous and carnivorous animals. 

Pathology.—The muscles showed atrophy, necrosis, fragmentation, hyaline 
changes, and collagen necrosis with little cellular reaction and no fibrosis. A great 
deal of the collagen necrosis was located in and around blood vessels in the intestinal 
submucosa, in the intertubular spaces in the kidney, and in peri-articular tissues, 
and was frequently associated with calcific deposits. The joints themselves were not 
involved. Macrophages and giant cells were occasionally noted in the affected 
muscles. Patchy necrosis of liver cells with occasional calcification was observed. 
Varying degrees of atrophy of testicular tubules occurred. 

Abnormal Physiology.—A macrocytic anaemia, eosinophilia, increased sedi- 
mentation rate, and reversal of the Albumin/Globulin ratio were observed. A 
variety of disturbances in body chemistry was noted by Van Wagtendonk and 
others (1943-49); most important among these, for our present purposes, are a 
decrease in hydrolysable phosphorus in liver and kidneys, and a lowering of 
creatine phosphate and of adenosine-phosphates in muscle. 

It is believed that this deranged phosphorus metabolism leads to a higher 
level of non-diffusible calcium in the blood, probably in the form of a colloidal 
calcium phosphate complex (Van Wagtendonk and Freed, 1947), which, in 
chronically deficient animals, is deposited in the tissues as calcium phosphate and 
carbonate. Creatinuria does not occur. 

Reversibility of Lesions.—All these abnormal changes can be prevented by the 
addition of fresh kale or raw cream to the deficient diet. Continued administration 
of a fat-soluble fraction from unpasteurized cream reversed the derangements in 
phosphorus and calcium metabolism, and large doses eventually caused resorption 
of the deposits of calcium and disappearance of the ‘‘ clinical ’’ manifestations 
of the deficiency syndrome. Thus it is evident that this dietary factor behaves 
as a fat-soluble vitamin and is concerned in the regulation of phosphorus and 
calcium metabolism. That the deficiency state is not due to lack of any of the known 
vitamins is shown by the studies of Van Wagtendonk (1944) who found that the 
syndrome develops despite the addition of optimal amounts of (1) thiamin-chloride 
riboflavin, pyridoxine-hydrochloride, calcium pantothenate, biotin, inositol, 
p-amino-benzoic acid, choline, and ascorbic acid; (2) carotene, viosterol, alpha- 
tocopherol, and 1-4 dimethyl naphthoquinone. (Cod-liver oil hastens the onset 
of the symptoms and aggravates them when present; Van Wagtendonk and Wulzen, 
1943.) 

Application to Human Disease 

Since muscle stiffness is common to several rheumatic diseases, the possibility 
that lack of the anti-stiffness factor might play a role in these diseases seemed worth- 
while investigating. Radiographs (Fig. 3) of a guinea-pig kept for 19 months on a 
diet lacking the anti-stiffness factor disclosed lesions typical of circumscribed 
calcinosis and stimulated us to collect and study a series of cases of this rare disease 
for comparison with the experimental lesions and for a therapeutic trial of the 
anti-stiffness factor. 
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For our present 
purpose, it may be 
mentioned that 
human calcinosis 
occurs in two 
forms: (a) circum- 
scribed calcinosis, 
in which x-ray 
films show round, 
cloud-like deposits 
of calcium salts 
under the skin and 
near the joints, 
which is generally 
associated with 


Rauke~ scleroderma; (5) 
Fic. 1.—Early calcification deep in the neck in a guinea-pig after 7  jnterstitial calcin- 

months on a diet deficient in the anti-stiffness factc r (cf. Fig. 2). cM f‘ 
osis in which there 


are diffuse stringy 
or lace-like pat- 
terns of calcium 
throughout the 
subcutaneous, 
muscular, and 
fibrous tissues, and 
in which a variant 
of dermatomyo- 
sitis is generally 
present. For a 
full description of 
the clinical fea- 
tures of calcinosis, 
the reader is re- 
ferred to excellent 
summaries of re- 
ported cases by 
Durham (1928), Rothstein and Welt (1936), and Atkinson and Weber (1938). 
Comparison of Experimental and Spontaneous Calcinosis.—In Figs 1 and 2, 
identical, small, circumscribed calcium deposits are seen to be situated deep in the 
root of the neck directly opposite the origin of the first rib, a not uncommon site 
for calcium deposition early in the course of scleroderma. Fig. 1 shows a guinea- 
pig deprived of the anti-stiffness factor for seven months. Fig. 2 shows a patient, 
Mrs. M., who had suffered from typical diffuse scleroderma for eleven years. 
This radiograph was taken in 1935, at which time no other calcifications were 


Fic. 2.—Early calcification deep in the neck of patient Mrs. M., 11 
years after onset of scleroderma. 














Fic. 3.—Shoulder of guinea-pig on diet lacking the anti-stiffness 
factor for 19 months (cf. Fig. 4). 





Fic. 4.—Shoulder of patient Mrs. M., taken 9 years after Fig. 
2, showing progress of circumscribed calcinosis similar to that 
of guinea-pig in Fig. 3. 
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detected. Fig. 3 shows 
circumscribed, cloud- 
like deposits of calcium 
round the shoulder joint 
of a guinea-pig kept for 
19 months on a diet 
deficient in anti-stiffness 
factor and may be com- 
pared with Fig. 4, show- 
ing the circumscribed 
deposits which had 
developed in the same 
patient (Mrs. M.) in the 
9-year interval since the 
first radiograph shown 
in Fig. 2, Many similar 
deposits were demon- 
strated near large joints 
in both the patient and 
the guinea-pig. Identical 
lesions have been demon- 
strated in numerous other 
guinea-pigs lacking the 
anti-stiffness factor and 
in many patients with 
long-standing sclero- 
derma. 

A search was now 
made for guinea-pigs 
showing a diffuse type 
of calcification for com- 
parison with human cases 
of spontaneous _inter- 
stitial calcinosis. Several 
such animals were found, 
and Fig. 5 clearly shows 
diffuse calcification in 
the subcutaneous tissues 
and muscles with general 
atrophy of these tissues. 


There is complete absence of circumscribed calcifications near the joints or elsewhere. 
An almost identical picture is presented for comparison in Fig. 6. This is from a 
patient, Miss D., aged 23, whose record was supplied by Dr. George Farrar and Dr. 


D. A. Simpson of the Episcopal Hospital. This patient had had generalized swelling 
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and redness of the skin after a respiratory infection four years before admission. 
The muscles were quickly involved and within one year skin and muscles were bound 
down to the underlying structures over wide areas of the body and hardened to the 
consistency of leather. There were widespread flexion deformities, emaciation, and 








Fic. 5.—Guinea-pig on diet deficient in the anti-stiffness factor, showing inter- 
stitial calcification in the chest wall (cf. Fig. 6). 


episodes of fever. Laboratory studies showed anaemia and elevated total serum pro- 
teins. No calcifications were noted a year prior to this study. A diagnosis of inter- 
stitial calcinosis complicating dermatomyositis was made. The patient had taken 
irradiated ergosterol for a few weeks before entering the hospital, but it is felt to be 
unlikely that the universal calcifications could have occurred in this short period of 
time. (Similar interstitial calcinosis is known to occur in the absence of this medication.) 
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Fic. 6.—Thorax of patient Miss D., showing interstitial calcinosis in subcutaneous tissues. 


Discussion.—The radiographs show an obvious and striking similarity between 
the calcific lesions induced by lack of the anti-stiffness factor in guinea-pigs and 
those of spontaneous human calcinosis. This is true for both the circumscribed 
and interstitial forms. It would seem to us most unlikely that both could be 
due to chance alone. We do not imply that human calcinosis is caused by lack of 
the anti-stiffness factor, but it seems very probable that some metabolic disturbance 
is common both to the experimentally induced and to the spontaneous lesions, 
and it is noteworthy that collagen necrosis is common to the whole group. In 
addition we have in the guinea-pigs other features frequently found in the collagen 
necrosis group of diseases (chronic fever without evidence for infection, anaemia, 
eosinophilia, increased sedimentation rates, and reversal of the Albumin /Globulin 
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ratio). Of the two types, the interstitial calcinosis with muscle atrophy has 
more features in common with the guinea-pig lesions. The histopathology of the 
guinea-pig lesions is not identical either with that of scleroderma or of dermato- 
myositis (with or without calcinosis), although many similarities co-exist. Sclero- 
dermatoid lesions have been reported in human cases of chronic malnutrition 
(McMillan, 1943), and rheumatic diseases are commonest in the low-income groups 
in which nutrition is apt to be poor. 

Previous studies (Cornbleet and Struck, 1937; Leriche and Jung, 1935) have 
shown that scleroderma is frequently, if not always, associated with calcium retention 
even though it may not be demonstrable by x-ray. (Calcification is also found 
clinically in hyperparathyroidism, renal failure, Paget’s disease, etc., but is not 
generally of the same degree or distribution as that found in calcinosis and would 
not, therefore, seem related to the present study.) 

It is important to evaluate the possible role of vitamin D in the production of 
the calcifications in both patients and animals since hypervitaminosis D can cause 
circumscribed calcifications quite similar to those observed in calcinosis (Freeman 
and others, 1946). Regarding the patients, the calcification caused by hyper- 
vitaminosis D tends to disappear after withdrawal of the drug, whereas, in cal- 
cinosis, the calcifications are regrettably permanent. Both circumscribed and 
interstitial calcinosis were described before the present era of high vitamin D 
dosage, made possible by the ergosterols. As reported in the literature, calcinosis 
characteristically occurs in the absence of vitamin D medication. It is, of course, 
possible that the administration of vitamin D might increase the tendency to cal- 
cification, since it aggravated the symptoms in the animals. 

In the guinea-pigs the lesions developed on diets containing only physiologic 
amounts of cod-liver oil or ergosterol, but did not develop if the anti-stiffness 
factor was added to the same diets. Long-continued administration of the anti- 
stiffness factor caused the calcium deposits to disappear in some animals. The 
lesions were not due to the high calcium and phosphorus intake occasioned by a 
skimmed-milk-powder diet, since they did not develop when the anti-stiffness 
factor was added to the same diet. 


Clinical Trial of the Anti-Stiffness Factor 


The anti-stiffness factor, as present in raw cream, unheated molasses, and 
various concentrates,* was administered to a small series of cases of rheumatoid 
arthritis and of primary fibrositis with no subjective or objective benefit. Because 
of the difficulty of assaying these various sources for their actual anti-stiffness 
potency, we do not feel sure that adequate amounts were actually administered. 

A series of ten cases of scleroderma (some with, and some without, calcinosis), 
was collected and treated with various source materials and concentrates of the 
anti-stiffness factor for periods ranging from two months to two years. The disease 
had been present for periods ranging from two months to 35 years before treatment 
was instituted. Three of the cases showed clinical evidence for avitaminosis B: 
~ * Supplied by Eli Lilly and Co. 
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Fic. 7.—Hands of patient Mrs. A., aged 66, with scleroderma of 1 year’s duration. 


atrophy of the tongue, diarrhoea with vitiligo, and corneal vascularization res- 
pectively. In one case there was a definite history of malnutrition and inadequate 
vitamin intake. 

In evaluating any treatment of scleroderma one should bear in mind that no 
improvement can be expected in those areas where the normal skin structures have 
been replaced by fibrous tissue. Any favourable effect would be confined to the 
oedematous and inflammatory areas of the skin where the disease is in its active 
phase. Also, it must be remembered that it is exceedingly difficult to evaluate 
objectively anything less than a major improvement. 

Four of the ten cases of scleroderma exhibited calcinosis varying from a few 
spicules in the skin as shown by x-ray to massive deposits near many joints. Treat- 
ment with the anti-stiffness factor over periods of six months to two years in these 
cases failed to produce the slightest change in the calcium deposits. The negativity 
of these results is heightened by previous reports of successful removal or ameliora- 
tion of calcinosis by a ketogenic diet, by ammonium chloride, and by low calcium 
diets. In five of the ten cases no change in the scleroderma beyond the normal 
variations of the disease could be determined. The average duration of treatment 
was seven months. One patient became pregnant during the observation period. 
Her scleroderma was not improved. ; 
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Fic. 8.—Change in hands of patient Mrs. A. after 8 weeks’ treatment with a concentrate of the 
anti-stiffness vitamin (cf. Fig. 7). 


In the remaining five cases, improvement occurred during treatment which we 
consider to be greater than could be explained by the natural fluctuations in the 
disease. In two of these there was a small but appreciable reduction of flexion 
deformities in the fingers, and in three others there was an approximately 50 per 
cent. reduction in the degree of swelling of the skin. This improvement was main- 
tained, but levelled off and did not continue to the point of resolution. Figs 7 
and 8 illustrate the most successful case. This patient, aged 66, had known diabetes 
of 13 years’ duration. One year prior to our examination she developed stiffness 
in the flexors of the wrists and ankles, and thickening and tightness of the skin 
of all extremities. The hands were as in Fig. 7. The skin of the arms and legs was 
bound down, and over the dorsum of the hands and feet was macerated and fissured. 
This is not commonly a feature of scleroderma, but the referring dermatologist 
and the subsequent course of the disease confirmed the diagnosis as scleroderma. 

The patient was given unheated cane molasses daily for several months with 
little or no benefit. After six months’ use of 250 ml. of raw cream daily there was 
a questionable reduction in swelling. The treatment was then changed to an anti- 
stiffness concentrate, and within eight weeks there occurred the striking improve- 
ment shown in Fig. 8, which was maintained for six months with gradual healing 
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of the fissures. At this time peculiar maculopapular lesions appeared above 
the knees. We were in doubt whether these lesions represented a progression 
of existing disease or were due to the large doses of the concentrate which had 
produced a red, maculopapular rash in some other cases. At this point treatment 
with anti-stiffness concentrate was discontinued and an oral bismuth preparation 
substituted. The lesions continued to regress, but very gradually. Three years 
after discontinuing anti-stiffness treatment the hands were essentially the same as in 
Fig. 8, except that the maceration of the skin had almost entirely cleared up, and 
the swelling of the skin of the forearms and legs had further receded leaving a brown 
atrophic skin partly bound down to the subadjacent structures, together with minor 
stiffness of the muscles, continued slight flexion deformities of some fingers, and 
minimal shortening of the plantar flexors of the feet. 

In reviewing the whole course of this case, we see an improvement continuing 
over a period of over four years, but about 75 per cent. of the improvement 
occurred over a period of eight weeks coincident with exhibition of an anti-stiffness 
concentrate. 

Reviewing these clinical data we may say that we have observed no objective 
benefit from administration of the anti-stiffness factor in rheumatoid arthritis, 
primary fibrositis, or calcinosis. Slight to moderate improvement occurred in 
four of the ten cases of scleroderma, and striking benefit occurred in one case of 
rather atypical scleroderma. On the bases of these findings we can state, without 
reservation, that the anti-stiffness factor, as available at the time of these studies, 
has no justifiable place in the treatment of scleroderma, dermatomyositis, or 
calcinosis. However, rather against our clinical feeling in the matter, a careful 
appraisal of the treated cases forces a conclusion that the anti-stiffness factor did 
cause a feeble amelioration in about half the cases of scleroderma. This would seem 
to reinforce the impression gained by us from comparison of the human and animal 
lesions that some common factor is at work in the production of both the spon- 
taneous and experimental lesions, although this factor need not be the primary 
cause of either state. It is possible, for instance, that an increased concentration 
of colloidal calcium phosphate in the blood is the common denominator in the 
production of the calcinosis. It would seem that further clarification of the role 
of the anti-stiffness factor in human disease must await the full chemical identi- 
fication of the active principle. The similarities of the lesions induced by lack of 
the anti-stiffness factor to the general picture of collagen disease and calcinosis 
seem sufficient to justify continued interest in this field. The anti-stiffness factor 
is not at present available for experimental or clinical use. 


Summary 


The anti-stiffness factor is a fat-soluble vitamin concerned with the regulation of 
phosphorus and calcium metabolism. Animals deprived of it develop a syndrome 
characterized by muscular degeneration and stiffness, calcinosis, both interstitial 
and circumscribed, and the general features of the collagen necrosis diseases (fever 
without infection, anaemia, increased sedimentation rate, eosinophilia, and reversal 
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of the Albumin /Globulin ratio) as well as the histologic lesions of collagen necrosis. 
The anti-stiffness factor prevents the onset of these lesions and in the not too far 
advanced phases reverses them, including the calcinosis. 

Treatment of ten cases of scleroderma, four with co-existing calcinosis, with 
sources and concentrates of the anti-stiffness factor indicates only a feeble bene- 
ficial effect on scleroderma and none at all on calcinosis. It was less effective than 
older treatments still in vogue. 

The syndrome has, however, a number of features (clinical, pathologic, and 
radiographic) in common with calcinosis, dermatomyositis, and scleroderma, but 
it has also some differences, such as reversibility of the calcinosis in the experimental 
animals, a tendency to hyperextension deformity, and extreme lowering of the 
serum albumin. Species variation and the rigorous experimental conditions 
might explain some of these differences. 


Conclusion 


The experimental production of a collagen necrosis disease with calcinosis by 
means of a deficiency diet is of interest to the rheumatologist, and suggests the 
possibility of a nutritional factor in the pathogenesis of some of the collagen diseases. 
No claim is made that lack of the anti-stiffness factor is the primary cause of the 
scleroderma group of diseases, or that the increase of it in diet is effective in the 


treatment of these diseases. 
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Le ‘‘ Facteur d’Anti-Rigidité ’’ par Rapport a la Maladie 
Collagéne et la Calcinose 


RESUME ET CONCLUSIONS 
Le “ facteur d’anti-rigidité ” est une vitamine lipo-soluble qui joue un rdéle dans la régulation 
du métabolisme du phosphore et du calcium. Les animaux qui en sont privés développent un 


syndrome caractérisé par dégénérescence musculaire et par rigidité, par calcinose aussi bien inter- 
Stitielle que circonscrite, par des caractéres généraux des maladies collagénes nécrotiques (fiévre 
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sans infection, anémie, sédimentation globulaire augmentée, éosinophilie et inversion du rapport 
albumine/globuline) ainsi que par lésions histologiques de nécrose collagéne. Le “* facteur d’anti- 
rigidité ** empéche l’apparition de ces lésions et si le processus n’est pas trop avancé, il est capable 
de le renverser, y compris la calcinose. 

Le traitement de dix cas de sclérodermie, dont quatre avec la co-existence de calcinose, au moyen 
des sources et des extraits du “ facteur d’anti-rigidité ’’ ne donna qu’un résultat favorable trés 
faible dans la sclérodermie et nul dans la calcinose. II fut moins effectif que les traitements plus 
anciens encore en vogue. 

Ce syndrome, tout en présentant un certain nombre de traits (cliniques, pathologiques et 
radiographiques) communs avec la calcinose, dermatomyosite et sclérodermie, montre également 
certaines différences, telles que la reversibilité de la calcinose chez les animaux expérimentaux, 
une tendance a la déformité en hyperextension et une diminution extréme de l’albumine sérique. 
Des variations d’espéce et des conditions expérimentales rigoureuses pourraient expliques certaines 
différences. 

La création expérimentale de la maladie nécrotique collagéne avec calcinose par carence ali- 
mentaire intéresse le rhumatologue et suggére la possibilité d’intervention d’un facteur alimentaire 
dans la pathogénése de certaines maladies collagénes. On n’avance pas que la carence du “* facteur 
d’anti-rigidité ® soit la cause primaire des maladies du groupe sclérodermique ou que son augmen- 
tation dans la nourriture serait efficace dans le traitement de ces maladies. 


El ‘‘ Factor de Anti-Rigidez ’’ con Relacién a la Enfermedad 
Colagena y a la Calcinosis 


RESUMEN Y CONCLUSIONES 


El “ factor de anti-rigidez ’’ es una vitamina lipo-soluble que desempefia un papel en la regu- 
lacién del metabolismo del fésforo y del calcio. Animales privados de él desarrollan un sindrome 
caracterizado por degeneracién muscular y por rigidez, por calcinosis tanto intersticial como 
circonscrita, por cardcteres generales de enfermedades colagenas necroticas (fievre sin infeccién, 
anemia, sedimentacién globular aumentada, eosinofilia e inversion de la raz6n albumina /globulina) 
asi como por lesiones histolégicas de necrosis colagena. El ‘ factor de anti-rigidez”’ impide 
la aparicién de estas lesiones y si el curso no esta demasiado adelantado, lo puede invertir, aunque 
hubiese calcinosis. 

El tratamiento de diez casos de esclerodermia, cuatro de ellos con calcinosis coexistente, con 
fuentes y concentrados del “* factor de anti-rigidez ’’, did tan solo un pequefio resultado favorable 
en la esclerodermia y ninguno en la calcinosis. Fué menos eficaz que tratamientos mas antiguos 
todavia en boga. 

Este sindrome tiene, sin embargo, ciertos rasgos (clinicos, patolégicos y radiograficos) comunes 
con calcinosis, dermatomiositis y esclerodermia, pero muestra también ciertas diferencias, como 
la reversibilidad de la calcinosis en los animales experimentales, tendencia a la deformacién en 
hiperextersi6n y diminucién excesiva de la albumina del suero. Variaciones de las especies y 
condiciones experimentales rigurosas podrian explicar algunas de estas diferencias. 

La .creacién experimental de la enfermedad necrética colagena con calcinosis por deficiencia 
alimenticia interesa al reumatélogo y sugiere la posibilidad de intervencidn de un factor alimenticio 
en la patogenesis de ciertas enfermedades colagenas. No se pretende aqui que la carencia del 
“* factor de anti-rigidez ’’ sea la causa primaria de las enfermedades del grupo esclerodérmico o 
que su aumento en la alimentacién seria eficaz en el tratamiento de estas enfermedades. 











THE EFFECTS OF 2,3-DIMERCAPTO-PROPANOL 
(BAL) ON GOLD REACTIONS 


BY 
GUNNAR EDSTROM 


From the Arthritis Clinic and Department of University Hospital, 
Lund, Sweden 


During gold therapy of chronic arthritis two forms of undesired reaction may 
appear. One of these is a so-called “‘ focal reaction ”’, i.e. a transitory exacerbation 
of some symptom or syndrome, such as increased capsular swelling, perioedema, 
tenderness on movements of one or more joints, mild elevation of body temperature, 
and rather pronounced iritic or conjunctival irritation. Reactions of this type 
are not rare, especially when higher doses of gold are employed, but as a rule 
they are not very troublesome and are relatively easy to control by a reduced or 
slower administration of the gold salts. 

The other reaction, which is of a more malignant nature and not infrequently 
difficult to overcome, is the ‘*‘ hypersensitiveness complex reaction ’’ manifesting 
itself in various ways, most frequently as a more or less severe dermatitis, sometimes 
as exfoliative dermatitis, sometimes as granulocytopenia or thrombocytopenia, 
sometimes as stomatitis or enterocolitis, sometimes as a more or less pronounced 
renal irritation. 

In certain reactions, such as conjunctivitis or encephalitic irritation, it may be 
difficult to decide its exact nature, but the further clinical course usually clears up 
the problem. 

That reactions of the second type are not toxic but due to hypersensitiveness 
seems evident, inter alia, from the fact that they appear to be unrelated to the 
concentration of gold in the plasma and its excretion from the body (Edstrém, 
1948b). Moreover, the hypersensitiveness usually arises during the treatment, 
at its end, or several months later, and seldom produces an immediate eruption 
at the first injection. It is therefore difficult to prevent its occurrence. The gold- 
testing method experimentally worked out by Svanberg (an account of which he 
gave in 1949 at a meeting of the Swedish Association for Internal Medicine), 
appears to be more promising than earlier attempts, because it enables continuous 
control to be exercised during the treatment. In practice, however, continuous 
supervision of this kind would be difficult. It seems, therefore, that in the future 
we should reckon the appearance of such hypersensitiveness as a real crux in 
gold therapy. 

Only one of these reactions seems exceptional in this respect. Since continuous 
administration of extra vitamin C to all patients was introduced at the Lund 
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Arthritis Clinic during the second half of 1937 we have not had a single case of 
thrombocytopenia or any threat of such. The same observation has been made by 
Secher (1946). 

No effective method of treating these hypersensitive reactions has hitherto 
been found. In BAL (2,3-dimercapto-propanol or British Anti-Lewisite) we 
seem now, however, to have obtained an effective remedy. 

During the last two years reports have ‘been published, especially in Great 
Britain and the U.S.A., of the effect of BAL on various hypersensitive and toxic 
reactions to a number of salts and compounds belonging to the As—Sb—Bi 
series, or other heavy metals. It has been found to be of great clinical and thera- 
peutic value in As reactions (Cohen and others, 1947; Carleton and others, 1948; 
Eagle, 1946), in Hg reactions (Longcope and Luetscher, 1946; Kanee and Stoffman, 
1949), and in Au reactions (Burnett, 1947; Cohen and others, 1947; Davison, 1947; 
Macleod, 1948; Margolis and Caplan, 1947; Ragan and Boots, 1947; Simpson, 
1948; Slot and McDonald, 1947; Sulzberger and others, 1946). 

From the department in Lund a report has already been issued of the auric 
forms of dermatitis first treated with BAL (Edstrém, 1948a). Our experience has 
become wider during the past two years and this report now needs supplementing. 

Since 1948 eleven cases of gold reaction have been treated with BAL at the 
Lund Arthritis Department. Data concerning ten of these, which had not pre- 
viously been given BAL, are submitted in the following Table. 


TABLE 
RESPONSE OF GOLD REACTIONS TO TREATMENT WITH BAL 











Sedimen- Interval between last 
tation rate Total gold injection and Effect of BAL on 
Case Age Duratio at the gold- < - Gold 
No. (years) morbis gold- prep. onset of first BAL- reaction 
reactions rash injection rash pruritus 
(per hour) (g.) (days) (days) 
1 $37 | 6months 41 0-35M 3 3 good good dermatitis 
F 3 52 5 years 13 0-25M 4 4 good good dermatitis 
nephritis 
3 925 18 months 8 0-50M 60 150 good good dermatitis 
4 935 2 months 13 0-30M 7 50 good good dermatitis 
5 941 18 months as 1-20A 4 4 good good dermatitis 
conjunctivitis 
6 9 $3 5 months 20 0-45M 6 11 good good dermatitis 
7 940 41 months 28 7-20A 1 6 none little dermatitis 
8 9 50 18 months 20 60 A 17 22 good good dermatitis 
conjunctivitis 
9 3 48 5 months 13 7°40A 2 11 good | good dermatitis 
stomatitis 
10 0-95M 14 36 good good dermatitis 


3 43 10 years 36 
| conjunctivitis 





M=Myoral (Au2S,(CH2COO)2Ca; Calcium aurothiogluconate (64 per cent. Au). 
A =Aurothion NasAu (S203)2°2H2O + 6(Na2S.O3°5H_O); sodium aurothiosulphate 
plus sodium thiosulphate (9-8 per cent. Au). 


Only in one of these (No. 7, a fresh case) was there no effect from the BAL 
medicament. In this case, treatment of the dermatitis was continued by the older 
method with Ca- and Na-thiosulphate injections, Burow’s compresses, ointment 
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and potassium permanganate baths, and recovery followed in about six weeks. 
Nevertheless, in this case also a slight diminution of pruritus resulted from the 
BAL injections. 

In the other nine cases the introduction of BAL treatment gave prompt results. 
Pruritus was the first symptom to diminish. After the BAL injections the itching 
began to subside, in one case it abated after the second injection, and in all within 
48 hours; after three to four days it had vanished. The exanthema was little 
affected at first, but after three to five days a distinct abatement was observed, the 
redness and swelling in the skin lessened and after ten to fourteen days the exanthe- 
mata had practically disappeared. The lesions of the mucous membranes, aphthae, 
stomatitis, enteritis, etc., began to disappear at the same time. Microscopic 
haematuria often appeared concurrently with the dermatitis (in this series in four 
cases); this did not disappear during the first few days of the BAL medication 
and in one case it even increased. Whether this can be associated with the BAL 
cannot be decided, but during the second week of treatment it disappeared entirely 
in all cases. Conjunctivitis (present in four cases—in one with a severe marginal 
ulceration) always underwent improvement parallel with the dermatitis. Liver 
disorder was observed in none of these cases (Takata and Bilirubin/serum were 
normal). Granulocytopenia or thrombocytopenia were not observed. None of 
these nine cases had any symptom left of their gold reaction a fortnight after the 
introduction of BAL medication. 

An interesting observation was that a beneficial effect from BAL medication 
was also obtained in the three cases in which the gold dermatitis had lasted a longish 
time. In one it had persisted for three months, defying all therapy, and was in 
a severe exfoliative phase when the BAL medication was started, but vanished 
completely within a fortnight of the introduction of BAL. In another case the 
patient entered with an exfoliative dermatitis that had lasted six weeks. Case No. 7, 
in which no effect was observed, was a fresh one, but had had very large doses of 
gold. 

These gold reactions are always very variable in their course, and it is difficult 
at first to judge how a reaction will continue to develop, but a pronounced 
dermatitis of this nature seldom subsides in less than six weeks without BAL. 
It may sometimes last for many months, even for two years. The most 
troublesome feature for the patients is the intense itching, and BAL has its 
most pronounced effect on this symptom. Even in the one (No. 7) in which the 
dermatitis was not objectively affected by the BAL treatment an unmistakable 
mitigation of the pruritus was obtained after a couple of days’ treatment. In the 
remaining nine cases this alleviation appeared during the first 48 hours. 

The eleventh case is particularly interesting. A 72-year-old woman with 
severe rheumatoid arthritis had been treated at another hospital with Myoral 
(calcium aurothiogluconate), total amount 2-15 g. or 1:38 g. Au. She became 
almost free from her arthritis symptoms, and stayed at a summer health resort 
in good general condition and with a normal sedimentation rate. About seven 
weeks after the last gold injection she began to be troubled with itching in her hair 
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and on her neck. After a few days weeping exanthemata broke out on her hands, 
and rapidly spread over trunk and limbs. About six weeks after the appearance 
of the dermatitis she was re-admitted to the same hospital, where Au dermatitis 
was diagnosed. She was given in all 10 ampoules of BAL (i.e. about 3 mg./kg. 
bodyweight in each dose or ampoule) for a few days daily and then every other 
day, this treatment being without effect (the dose was too small, see below). About 
two months later she was admitted to the Lund Arthritis Clinic with a violent 
exfoliate dermatitis. BAL therapy was instituted in collaboration with the Lund 
Clinic of Dermatology. After the second BAL injection the patient reacted with 
a violent blazing up of the dermatitis, intense pruritus, and reddening and swelling 
of the skin, and not for about six weeks could the dermatitis be brought to subside 
with the method previously adopted. 

From what appeared at a later test hypersensitiveness to BAL had arisen. 
BAL is an As preparation and is subject to the disadvantages of such preparations. 
This case shows that a hypersensitive reaction against BAL can arise. However, 
Sulzberger and others (1946) and Macleod (1948) have shown that it is possible 
to repeat BAL treatment without such a reaction. 

In every case BAL was given in a dose of 2:5 mg./kg. bodyweight every four 
hours during the first 24 hours and then twice daily for ten-:days. In two cases 
the course was continued for fourteen days; in one the injections were interrupted 
on the fifth day on account of local trouble at the site of injection; in one the 
injections were stopped on the seventh day as the patient was totally free from 
symptoms; in one the injections were stopped on the eighth day for the same reason, 
but had to be resumed three days later, upon the reappearance of the exanthema, 
and were then continued a further seven days; in one case with haematuria the dose 
was diminished to once daily after the fourth day. 

To obtain good results it is important that BAL be given in sufficiently big doses 
and at short enough intervals, especially during the first 24 hours. According 
to the original directions for use of BAL that were employed here, it should be 
administered in a dose of 2-5 mg./kg. bodyweight every four hours during the 
first 24 hours of treatment. This dose is based upon experiments on rats and 
voluntary human subjects, by Peters and other investigators in Oxford, according 
to which 80 per cent. of the injected BAL enters the circulation within one hour, 
and the maximum concentration in the blood from a single dose is attained 
within two hours. After four hours the concentration has fallen to less than 
half the maximum. A single dose of this size is entirely excreted within 
6 to 24 hours according to the individual. To obtain any effect a high concen- 
tration must be maintained during at least the first 24 hours of treatment. The 
question is whether these doses and intervals are sufficient when the patients have 
had such high gold doses, as are given in some places in Europe. It is possible 
that in relation to the amount of gold in the body the doses were too small and the 
intervals between injections too long in case 7, where no effect resulted from BAL 
medication. 

By their investigations Peters and others (1947), Spray (1947), and Thompson 
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and Whittaker (1947) have shown it to be probable that it is not the increased 
excretion of Au brought about by BAL (Ragan and Boots, 1947—also seen in the 
Lund Arthritis Department) that is the essential effect, but the fact that BAL 
binds Au in the tissues into a non-toxic compound. Using BAL containing radio- 
active sulphur, Peters and others have thoroughly investigated the metabolism of 
BAL. Webb and van Heyningen (1947) and Barron and others (1947) have 
shown that BAL inhibits some of the enzymes in the body such as catalase and 
peroxidase. Of practical importance is the fact that BAL diminishes the effect 
of insulin. 

Levy and Smyth (1947) and Gillmor and Freyberg (1947) have shown that BAL 
obviates exitus of rats given lethal doses of Au, and greatly reduces the pathological 
effect of sub-lethal doses. The sooner BAL is administered after the gold injection 
the greater is its effect. 

The undesirable side-effects that may arise from BAL have been especially 
studied by Gold (1948). Nausea, vomiting, salivation, increased flow of tears, 
paraesthesia, and headache may arise. Tachycardia and a mild increase in blood- 
pressure have occasionally been observed, and also mild muscle spasms. All 
these symptoms, however, are relatively mild and transient. Sulzberger and others 
(1946), and Modell and others (1946) have shown by tests on voluntary human 
subjects, that it is possible to give 5 mg./kg. bodyweight without toxic effects, and 
that such toxic effects do not appear with less than 8 mg. /kg. bodyweight. Liver 
lesions contra-indicate BAL treatment. 

The local troubles of the BAL injections are more deserving of attention. In 
almost all cases of this series local troubles arose during the first injections, such 
as local swelling, infiltration, perioedema, tenderness, and pains, but in no case 
did an abscess formation result, and the symptoms usually ceased after a few 
days. Sometimes they may be so troublesome as to necessitate an interruption 
of the injections—as in one of these cases. In none except the above-mentioned 
were undesirable side-effects obtained. 

Judging from the literature, the number of cases of gold reaction treated 
with BAL is still less than one hundred. The results agree with those obtained 
here: the effect in general is good, with sporadic exceptions. Parallel experience 
has been gained in the treatment of As and Hg reactions with BAL, when the 
observed side-effects were mostly less troublesome. 

BAL therapy must be regarded as an essential advance in the treatment of 
hypersensitive reactions due to gold. 


Summary 


(1) Eleven cases of dermatitis and other reactions due to gold have been treated 
with intramuscular injections of BAL (2,3-dimercapto-propanol): in nine cases 
successfully, in one case without effect, in one case with hypersensitive reaction 
to BAL. 

(2) In six cases the gold reactions were fresh, and BAL treatment was success- 
fulin five of them. In the other five cases the gold dermatitis and the other reactions 
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were of longer standing, and the effect of the BAL treatment was good in four of 
them. The oldest case had had her gold dermatitis for three months, with exan- 
themata over the legs, trunk, and arms in an exfoliative stage. Within a few hours 
after the first BAL injection the pruritus began to recede; after three days the rash 
cleared up and it had disappeared entirely in ten days. 

(3) The case with the hypersensitive reaction to BAL had also had her gold 
dermatitis for three months. Two months earlier she had received small doses 
of BAL at another hospital—too small to have any therapeutic effect. With 
repeated BAL treatment this hypersensitive reaction resulted. 

(4) In four cases microscopic haematuria was observed. This haematuria 
in some of these cases was a little more pronounced during the early days of the 
BAL treatment, but then began to disappear. 

(5) Pains and transient infiltrations at the place of injection were in most cases 
observed during the first day of injection, becoming less pronounced later. No 
headache, nausea, vomiting, salivation, paraesthesia, pains, or cramps in the 
muscles were observed as side effects of BAL. 

(6) The treatment of gold reactions has taken a great step forward with BAL 
therapy, but caution is recommended in its use. 
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Effet du 2,3-dimercapto-propanol (BAL) sur les Réactions dues 4 |’Or 
RESUME 


(1) Onze cas de dermatite et d’autres réactions dues a l’or furent traités par des injections 
intramusculaires de BAL (2,3-dimercapto-propanol): neuf cas avec succés, un cas sans effet, 
et dans un cas il y eut une réaction d’hypersensibilité au BAL. 
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(2) Le traitement au BAL réussit dans cing cas sur six de réaction a l’or de date récente, Il 
fut aussi favorable dans quatre sur les autres cing cas ot la dermatite et les autres réactions a 
lor étaient établies depuis plus longtemps. Le cas le plus ancien souffrait de sa dermatite due 
4a l’or depuis trois mois, avec l’exanthéme des jambes, du tronc, et des bras au stade de desquamation. 
Cing heures aprés la premiére injection de BAL le prurit commenga 4a céder; trois jours plus tard 
lexanthéme s’éclaircit pour disparaitre enti¢rement au bout de dix jours. 

(3) Le cas de réaction d’hypersensibilité au BAL avait aussi présenté sa dermatite a l’or depuis 
trois mois. Deux mois auparavant cette malade avait été traitée par de petites doses de BAL 
dans un autre hépital—trop petites pour produire un effet thérapeutique. La réaction d’hyper- 
sensibilité apparut par suite d’un traitement répété au BAL. 

(4) Dans quatre cas on observa une hématurie microscopique. Dans certains de ces cas 
I"hématurie fut un peu plus prononcée durant les premiers jours du traitement au BAL et disparut 
progressivement aprés. 

(5) Des douleurs et des infiltrations passagéres a l’endroit des injections furent observées 
dans la plupart des cas au premier jour du traitement; plus tard elles devinrent moins prononcées. 
On ne constata pas d’effets secondaires du BAL tels que céphalée, nausée, vomissements, sialorrhée, 
paresthésie, douleurs, ou crampes musculaires. 

(6) Le traitement des réactions dues a l’or a accusé un grand progrés grace au BAL, il est 
toutefois conseillé de s’en servir avec prudence. 


Efecto del 2,3-dimercapto-propanol (BAL) sobre la Reacciones debidas al Oro 
RESUMEN 


(1) Once casos de dermatitis y de otras reacciones debidas al oro fueron tratados por inyecciones 
intramusculares de BAL (2,3-dimercapto-propanol): con éxito, uno sin efecto, y en un caso hubo 
reacciOn de hipersensibilidad al BAL. 

(2) Seis casos de reacciones al oro eran recientes y el tratamiento con BAL tuvo éxito en cinco 
de ellos. En los demas cinco casos la dermatitis y las otras reacciones debidas al oro habian 
existido desde algun tiempo y el efecto del tratamiento por BAL fué bueno en cuatro de ellos. 
El caso mas antiguo habia sufrido de su dermatitis debida al oro desde tres meses, con exantema 
de piernas, tronco, y brazos en el periodo de exfoliacién. Cinco horas después de la primera 
inyeccién de BAL el prurito empez6 a diminuir; tres dias mas tarde la erupci6n se aclarecié para 
desaparecer enteramente dentro de diez dias. 

(3) El caso de reaccién de hipersensibilidad al BAL habia también presentado su dermatitis 
debida al oro desde tres meses. Dos meses antes esta enferma habia recibido pequefias dosis de 
BAL en otro hospital—demasiado pequefias para producir efecto terapéutico. La reaccién de 
hipersensibilidad result6 del tratamiento repetido por BAL. 

(4) En cuatro casos hubo hematuria microscépica. En algunos de estos casos le hematuria 
fué algo pronunciada durante los primeros dias del tratamiento por BAL, pero luego empezé a 
desaparecer. 

(5) Dolores e infiltraciones transitorios en el sitio de las inyecciones fueron observados en la 
mayoria de los casos durante el primer dia del tratamiento; luego se volvieron menos acentuados. 
No se vié efectos secundarios del BAL, tales como dolor de cabeza, nausea, vOmitos, sialorea, 
parestesia, dolores, o calambres musculares. 

(6) El tratamiento de las reacciones debidas al oro ha progresado mucho gracias al BAL, 
pero se aconseja prudencia en su empleo. 


CORRECTION 


Attention is drawn to the following error, which appeared in the Table to illustrate 
the article ‘* Pituitary Gland Implantations in Rheumatoid Arthritis ’’ by Gunnar Edstr6m 
in the Annals of the Rheumatic Diseases, vol. 9, p.22. The heading to the last two columns 
should read ‘*‘ Blood Sedimentation Rate per Hour, before Implantations and after 


e] 


Implantations ”’. 

































































































































THE THORAX IN ANKYLOSING SPONDYLITIS 


BY 
F. DUDLEY HART, ANDREW BOGDANOVITCH, and W. D. NICHOL 


From the Rheumatism Clinic, Westminster Hospital, London 


One of the most interesting and characteristic findings in the condition known 
in Great Britain as Ankylosing Spondylitis, and in the U.S.A. as Rheumatoid 
Spondylitis, is the diminution in thoracic, i.e. intercostal, expansion due to involve- 
ment of the costo-transverse and costo-vertebral joints. This finding is not seen 
as a common or characteristic feature in any of the other rheumatic diseases; 
it is one of the characteristic and pathognomonic physical signs in ankylosing 
spondylitis. While the vital capacity in any febrile active locomotor disease may 
be reduced, figures in uncomplicated cases do not descend to the low level seen 
on occasion in ankylosing spondylitis, nor is the reduction in thoracic expansion 
as marked. For this reason, although some attention has been devoted to thoracic 
changes in ankylosing spondylitis (Hamilton, 1949; Hart, 1950), we have paid 
particular attention to this finding. It is a useful diagnostic pointer; in our series 
of cases the majority of patients had reduced thoracic expansion on their first 
attendance at the clinic. This particular finding is prominent and frequent enough 
to be taken as a cardinal early diagnostic sign. Under treatment by various 
methods the vital capacity and chest expansion may improve and even return to 
normal. This has been observed by us by the use of deep x-ray therapy and 
general body and breathing exercises, and by Swaim (1939) by the use of light 
jacket supports for the prevention and correction of kyphotic thoracic deformity. 
Restriction of intercostal respiration is therefore an early sign as well as a late one. 
It may disappear or lessen in the intermediate phase on therapy, though in many 
instances vital capacity and chest expansion remain subnormal throughout the 
course of the disease. 


Symptomatology 


The presence of joint changes in spine and/or hips may prevent the patient 
from taking sufficient exercise, but on occasion exertional dyspnoea is a complaint 
made spontaneously by patients with ankylosing spondylitis. This symptom is 
usually part of a more complex symptomatology. The dyspnoea complained 
of is quite unlike that noted in cardiac or pulmonary disease. Difficulty is experi- 
enced in moving the chest wall; tightness is noted in the ribs and muscles of the 
thoracic cage, more particularly anteriorly, but also in the flanks; the chest aches 
and feels stiff and immobile and the patient cannot fill his chest satisfactorily 
on deep inspiration. There is no bronchial spasm and the picture is quite unlike 
that seen in asthma or chronic bronchitis. On forced inspiration the chest wall 
aches, particularly after sharp inspiratory efforts as after coughing or sneezing, 
but the ache is not due to repeated coughing as it is in chronic bronchitis, for cough 
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is rarely complained of in this disease unless there is a co-existing chronic bronchitis 
or chronic pharyngitis. On exertion the patient finds that his chest will not expand 
sufficiently to allow of deep inspiration; his dyspnoea is secondary to the feeling 
of thoracic stiffness which predominates. 

On going through the notes of the last 65 cases of ankylosing spondylitis who 
attended our Rheumatism clinic we find recorded the following symptoms: pain 
over the sternum in three cases, tenderness in the angle of Louis in two additional 
cases, intercostal pain in two cases, and pains confined to the lower ribs in one case. 

Our impression has been that these symptoms are vastly commoner in our day 
to day experience than the above figures would suggest. Minor symptoms are 
frequently omitted from histories which extend over long periods, often of many 
years. In a routine questionnaire sent out, the following question was asked: 
‘* Since the onset of your back condition have you at any time experienced tightness 
and/or discomfort in the chest wall preventing the taking of a deep breath, or 
noticeable on taking a big breath?’’ For what they are worth the 65 answers 
returned included ‘* No ”’ (10); *‘ Definitely yes ’’ (47); ‘‘ Occasionally and slight ”’ 
(8). To the question **‘ Have you since the onset of your back condition noted 
tenderness in the breast-bone area or ribs?’’ the answers were *‘ No ”’ (17); ** Yes ” 
(42); ** Slight or doubtful ’’ (6). While leading questions may elicit too many 
positive answers there is little doubt that thoracic symptoms are much commoner 
than is apparent in the ordinary hospital records. 


Case Histories :—The following histories are of interest: 


Case 1. £E.B., young man with spondylitis of six years’ duration. A simple bilateral 
pneumonia three years ago took three months to clear up. This is probably an example 
of the delayed resolution of respiratory infection seen in three cases. 

Case 2. W.S., man aged 54. Symptoms started during the first world war. His 
progressive thoracic stiffness and exertional dyspnoea were put down to bronchitis and 
emphysema for many years. His chest expansion of | in. was attributed to emphysema. 
Only this year, 32 years after the onset of his condition, was the correct diagnosis made. 

Case 3. 7.C., man aged 51. Pain in the back commenced in August, 1948. Anky- 
losing spondylitis was diagnosed and he was put on strict bed-rest in hospital. There 
a right spontaneous pneumothorax developed suddenly. He was kept on strict bed-rest. 
When admitted to our wards his vital capacity was 38 per cent. of normal (1,700 ml.), 
chest expansion at nipple level was } in. After a course of deep x-ray therapy and exer- 
cises, including breathing exercises the vital capacity improved to 2,300 ml. (54 per cent.) 
and chest expansion to 1} in. As a result of this improvement the patient’s speech, pre- 
viously jerky through dyspnoea, became normal. At the onset he was unable to give his 
history without a pause as he became too breathless in the telling of it. 

Case 4. J.R.Y.,man aged 26. In the course of his history he stated that he had been 
having pains in the front and back of his chest for three years and he was unable to take 
a deep breath. He was also tender over the left side of the sternum. 

Case 5. D.W., man aged 50. This patient was admitted into the general medical 
ward undiagnosed. His main symptoms consisted of acute generalized pains and stiffness. 
He was in extreme discomfort and could not lie comfortably in bed. He was noted to 
be extremely tender in the intercostal muscles, especially on the left side. Radiographs 
showed the changes of ankylosing spondylitis. He received a course of deep x-ray 
therapy to his spine, and breathing exercises. The chest expansion at nipple level rose 
from } in. to just over 1in. Symptoms abated under treatment. From a bedridden case 
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_in- extreme pain he was walking the wards fairly comfortably two weeks later. During his 
“stay of a month he developed a minor respiratory infection, but was allowed to go to the 
Convalescent Home with a few rales still present at the left base, though no radiological 
pulmonary changes were present. He returned a month later for reassessment and at 
that time developed a more severe respiratory infection which again settled at the left 
base, which was the less mobile side. Scattered rales developed throughout the chest 
and he became dyspnoeic and cyanosed. Oxygen was given in addition to routine therapy. 
His recovery was rather slow and thoracic symptoms persisted unduly long. This was 
attributed to his poor respiratory excursion and inability to clear his chest by coughing. 
-He was discharged home for further convalescence with moist sounds still present at his 
left base. These took several weeks to clear. He is now in excellent health. 

Case 6. J.M.,man aged 30. In December, 1947, he was reputed to have had pleurisy, 
but full history-taking suggests that the chest pains may well have been due to the anky- 
losing spondylitis which was diagnosed subsequently. Further, there was no radiological 
evidence of any lung or pleural changes. In the month following this so-called pleurisy 
he had a tight feeling in the chest with difficulty and pain in sneezing and taking a deep 
breath. 

In addition to routine x-ray therapy to the spine he was given 900 r. to the manubrio- 
sternal junction. This resulted in marked improvement and he was able to take a deep 
breath more easily. Chest expansion increased from 1} in. to 3 in. 

Case 7. B.A.,man aged 28. This patient said that his chest appeared to be changing 
shape, and that although his exercise capacity seemed diminished the size of his chest 
seemed to be increased. He complained of occasional bouts of sternal tenderness which 
prevented him from taking a deep breath as the pain then became sharp in character. 

Case 8. J.S., man aged 40. This man, a medical orderly in the R.A.F., noted that 
in 1944 he became dyspnoeic on going up hills in Burma. He had been having bouts 
of lower back pain at this time and was developing a stoop which was noticeable to his 
friends. On examination it was noted that he had practically no respiratory expansion, 
but it was not until several months later that the diagnosis of ankylosing spondylitis was 
made while he was suffering from an acute attack of bronchitis. 

At his last attendance he compained of occasional pains in the lower part of the front of 
the chest on taking a deep breath and of tenderness over the lower end of the sternum. He 
stated that he had to adjust his walking pace to prevent his getting breathless. During 
treatment his vital capacity increased from 2,860 (68 per cent.) to 3,240 ml. (75 per cent.), 
the chest expansion from } in. to 1} in. 

Case 9. L.P., man aged 28. Thirteen years ago at the age of 15, bilateral 
““ synovitis” of the knees came on. No other symptoms occurred until July, 1949, 
when he found that he could not take a deep breath, cough, or sneeze without considerable 
pain, this was chiefly in the upper sternum which was tender. He later developed general- 
ized stiffness and pain all over the trunk and the muscles seemed to ache. Radiological 
investigations showed him to be a case of ankylosing spondylitis; his chest expansion was 
1} in. and his vital capacity 3,600 ml. (77 per cent.). 

Case 10. J.F., man aged 30. This patient came into hospital with extreme pain 
and stiffness in the chest. His whole back and chest ached and was tender. Vital capacity 
was reduced to 56 per cent. of normal, chest expansion to under | in. He was unable 
to find a comfortable position in bed, but was quite unfit to be out of it. On deep x-ray 
therapy to the thoracic spine symptoms abated and within a fortnight he was able to leave 
his bed. On the completion of the course of treatment his vital capacity was 80 per cent., 
subsequently it rose to 110 per cent. of normal. He is leading a fit, normal life, and is 
able to play tennis. 

Case 1]. F.R., man aged 50. In 1943 shooting pains around the lower ribs and inter- 
costal muscles began. These were sometimes right-sided only. Since 1947 he has experi- 
enced a feeling of constriction in the chest as though he cannot take a full breath. When 
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he does attempt full inspiration he experiences pain in the lower part of the chest. When 
the pains are bad he experiences some dyspnoea. The over-breathing caused by exertion 
also produces this pain. On examination his chest expansion was found to be } in. at 
nipple level and vital capacity was 2,400 ml. (55 per cent.). Examined radiologically no 
pulmonary lesion of any kind was found. Diaphragm showed extensive excursion on 
each side. Rib movement was nil. 

Case 12. C.S., man aged 25. In 1944 this patient was diagnosed as a case of anky- 
losing spondylitis and invalided out of the services, complaining of low right-sided back- 
ache. In the summer of 1949 he first noted pain in the right side of the chest in the region 
of the fourth and fifth intercostal cartilages, and also on the left side though much less 
severe. His doctor referred him to the Tuberculosis clinic as a possible case of pleurisy, 
but the chest physician noted no clinical or radiological signs in the lungs and referred him 
to the Rheumatism clinic with a diagnosis of ankylosing spondylitis. This diagnosis was 
confirmed. His chest expansion was 1} in., vital capacity 3,320 ml. (82 per cent.). He 
stated that in the painful area the costal cartilages were slightly painful to touch, but 
that the main difficulty was in taking a deep breath as then the pain became quite violent, 
especially on sneezing. There were no radiological abnormalities in the thorax. 
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CHEST EXPANSION IN INCHES. 
Fic. 1.—Initial chest expansion in 58 cases of Spondylitis Ankylopoietica. 


Physical Signs 


In 58 cases of ankylosing spondylitis we found the initial chest expansion at 
nipple level to be as shown in Fig. 1. It will be noted that 31 cases had an expansion 
of 1 in. or less; forty of 14 in. or less; and only eleven of one greater than 2 in. 
Simpson and Stevenson (1949) give similar figures; 52 out of 126 patients having a 
chest expansion of less than | in. Thirty-four of our cases have been followed up 
for periods up to 34 years, and in this time measurements have diminished in four 
cases, and remained unchanged in seven, but 23 have increased on the therapeutic 
measures detailed below. The increase in all but four cases, however, was slight, 
being 1 in. or less. 

Repeated vital capacity recordings have been made; at first attendance, again 
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VITAL CAPACITY IN ML. 
Fic. 2.—Initial vital capacity in 51 cases of Spondylitis Ankylopoietica. 











after a course of deep x-ray therapy and breathing exercises, and subsequently 
as indicated (see Figs 2 and 3). It will be seen that three patients have vital 
capacity readings between 35 and 49 per cent., 24 between 50 and 74 per cent., 
eighteen between 75 and 99 per cent., and ten between 100 and 119 per cent. 
Twenty-seven cases had a vital capacity below 75 per cent. as compared with 28 
above that figure. Over the observation period noted above, 21 out of 38 cases 
have improved their original vital capacity figures, three have remained unchanged, 
and fourteen have deteriorated (see Fig. 4). 

As stated above, sternal and rib tenderness has sometimes been present. In 
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VITAL CAPACITY AS PERCENTAGE OF NORMAL. 


Fic. 3.—Average vital capacity in 54 cases of Spondylitis Ankylopoietica on first attendance. 
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Fic. 4.—Change in vital capacity expressed as a percentage of normal in 38 cases observed during 
the period of this survey. Increase in 21 cases, no change in three cases, decrease in fourteen cases. 


65 case records, swelling at the angle of Louis was noted in four cases, and tender- 
ness without swelling in three others. Costal cartilages were tender to the touch 
in four cases and the sternal edge in two. Diffuse tenderness over ribs and inter- 
costals was an outstanding and predominating symptom in two cases (Nos. 5 and 
10). 

Complaints such as ‘*I cannot fill my lungs properly ’’; *‘ My chest won’t 
expand to let me fill the lungs ’’; ‘* My chest feels stiff ’’; ‘‘ I cannot exert myself ’’; 
or ‘‘ I have to adjust my pace to my chest ’’, are not uncommon. 


Pathology 


In the thorax, changes occur in the intervertebral articulations, the adjacent 
soft tissue structures, and the costo-transverse and costo-vertebral joints. Deep 
pain from all these structures may be referred to points lower down and further 
anteriorly. In addition, changes may be seen in the manubrio-sternal cartilage. 
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Connor noted in 1691 that in this disease ribs were fixed to bodies and articulations 
were ossified. Hilton Fagge (1877) found ribs ankylosed to vertebrae from head to 
tubercle. Schmorl and Junghanns (1932) state: 

‘** The spaces of the smaller joints have completely disappeared. The inter-spinous 
foramina become narrowed as a result of the extensive ossification of the ligaments and 
become oval in shape. This frequently explains the very severe pain which occurs with 
the onset of spondylo-arthritis ankylopoietica. Ehrlich, however, points out that the 
narrowing of the foramina is not extensive enough to account for the symptoms and that 
there is sufficient space for passage of the nerves. It is more likely that there are inflam- 
matory changes in the smaller joints which also affect the nerves. Furthermore, since the 
pains receded when the rigidity had become complete it may be concluded that the 
narrowing of the foramina is not responsible for the pain . . . In addition the costo- 
vertebral joints and their ligaments take part in the generalized ossification and as a result 
there develops a rigid thorax during respiration.” 

These authors also point out that the differential diagnosis of such pains includes 
neuralgia, angina pectoris, pneumonia, pleurisy, the girdle pains of tabes, and 
disease of the abdominal viscera. Giintz (1933) writes as follows: 

** Of greatest value are the investigations made by Sivén on the chronic ankylosing 
disease of the vertebral column. The joints between the articular processes were com- 
pletely ossified and microscopically were seen to be filled with spongy bone with no trace of 
the joint surfaces left... He also investigated the costo-vertebral and costo-transverse 
joints which were in part already stiffened, in part-still mobile. He could see that in some 
of these joints the whole space was filled with fibrous tissue. Small bony spicules were 
invading this tissue. In places the tissue was thickly strewn with cells, thickest at the edge 
of the spongy bones and around the small bony spicules and islands. Many blood vessels 
were present in the areas of these infiltrations.” 

In our own series we have had no deaths and we are, therefore, not qualified 
to make any statements on the pathological changes in the thoracic cages of these 
patients. It has seemed to us, however, that the relation of pathological findings 
to symptoms quoted so freely in past works is in most cases unproven. Root 
or girdle pains from pressure on nerve roots may occur, but it seems to us that a 
more satisfactory explanation would be deep pain reference from the inflamed 
joints in the affected areas of the thoracic spine. To test this point we have injected 
seven volunteers with 0-1 ml. 6 per cent. saline in the manner suggested by Lewis 
and Kellgren (1939). A small pain-point against the transverse process in the 
region of the costo-vertebral joint was found to give a reference three to five ribs 
lower down, with a tendency to radiate anteriorly in half the cases. While root 
compression may occur in some cases it seems likely that, in the early cases at least, 
pain reference from spinal and costal joints is perhaps the commoner cause. 


Therapy 


In our view the most important factor in therapy is full mobility as early as 
possible, avoidance of the prolonged rest and immobilization which has been 
the treatment in the past, early active breathing exercises and, of greater importance, 
maximal freedom of movement of the patient so that he may use his lungs as 
fully as he desires. Encouragement in the performance of simple active functions 
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all day long is productive of better results than a few minutes of organized inspira- 
tion and expiration each day. The patient is usually a young male anxious for as 
much freedom and bodily activity as may be allowed him. This freedom in our 
opinion should be granted. In our case histories we have several records where 
symptoms first appeared during enforced rest for other conditions. In acute 
episodes, where thoracic stiffness and pain is extreme, full mobility is impossible 
and the patient, though uncomfortable in bed, has to remain there. In our experi- 
ence deep x-ray therapy is the most satisfactory weapon in these cases. Under 
treatment they are usually able to commence breathing and body exercises after a 
fortnight. As soon as rib movement becomes less painful and thoracic expansion 
improves, the patient is encouraged to leave his bed, and is given the freedom 
of the ward or of the hospital and the grounds around it. In the more advanced 
cases response to x-ray therapy is less satisfactory, but even so some improvement 
may be obtained even in relatively advanced cases with diffuse costal fusion. 

It is of interest to note that Swaim (1939) found, on evaluation of 45 cases treated 
by bed-rest, that chest expansion had become poor in many, 35 had completely 
fixed spines, 31 had poor posture, twenty had loss of hip movements and could 
hardly walk, and nine had died, usually from chest infections. These results were so 
unsatisfactory from a postural standpoint that a better method of preventing 
deformity had to be devised. Since that time he has used light supportive jackets 
and encouraged early mobilization and the results have been distinctly better. 

In our own cases we have not used spinal supports of any sort, but have employed 
breathing exercises, and have encouraged full bodily function short of strain, 
and avoidance of prolonged immobility in one position. Deep x-ray therapy 
(Hart, Robinson, Allchin, and MacLagan, 1949) has given us good results. There 
is a real indication for surgical treatment, even though the disease may not be burnt 
out, in those cases where spinal kyphosis is such as to cause diminution in 
diaphragmatic excursion. After spinal osteotomy (Smith-Petersen and others, 
1945) vital capacity may be improved and diaphragmatic excursion made more 
efficient (Law, 1949). 


Previous Respiratory Disease 


The following thoracic diseases were noted in the case histories of our 65 
patients: haemoptysis (1), active pulmonary tuberculosis (2), bronchitis (2), asthma 
(1), chronic spontaneous pneumothorax (1), pleurisy (2, one with effusion), pneu- 
monia (2). 

Sixty-five patients were asked whether since the onset of their spinal condition 
‘hey had suffered more or less from coughs or colds of all sorts. Forty-five reptted 
hat there was no appreciable change, fifteen that coughs and colds had been more 
‘requent and three that they were less frequent, and two were uncertain. From 
cases No. 8, 5, 4, and 1, it will be seen that ankylosing spondylitis and chest disease 
>0-exist not infrequently. 

Prognosis in ankylosing spondylitis is said to depend very largely on freedom 
rom pulmonary infections (Comroe, 1944; Steinbrocker, 1941). The association 
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of ankylosing spondylitis with chest disease is generally well known (Dunhan 
and Kautz, 1941; Swaim and Kuhns, 1930). One of us, F.D.H., has seen pulmonary 
tuberculosis co-exist with ankylosing spondylitis in five cases. In each case 
ankylosing spondylitis preceded the pulmonary tuberculosis. It is a difficult 
combination to treat as immobility is indicated for the one condition, mobility and 
exercise for the other. Case 3 reveals the slow re-expansion of a collapsed lobe 
which occurs when a patient with a fused thoracic cage is kept on strict resting 
conditions. Patients kept on continuous rest complain that they can feel stiffness 
and immobility progress remorselessly, the thoracic kyphosis worsening as they 
are kept in bed propped forward on a pile of pillows. The co-existence of 
pulmonary tuberculosis and ankylosing spondylitis calls particularly for joint 
action between chest physician and rheumatologist. 


Radiological Appearances 


As ankylosing spondylitis involving the thorax usually first manifests itself 
in the small joints of the spine, namely, the posterior intervertebral articulations, 
the costo-transverse and costo-vertebral joints, it is in these joints that the changes 
are first visible radiologically. Changes involving the sterno-clavicular and manu- 
brio-sternal joints are seen in most cases at a later stage, as are also changes in the 
vertebral bodies themselves. 

The radiological investigation of the small joints of the dorsal spine is a difficult 
procedure owing to the varying degrees of obliquity at which the joint spaces lie. 
To investigate every joint as a routine procedure in every patient would be a time- 
consuming and expensive task, and it is doubtful if it is warranted. The routine 
antero-posterior view shows many of the costo-vertebral joints reasonably well and 
also the costo-transverse joints of the first rib, although this latter in some patients 
is better demonstrated in an oblique view (see Fig. 5). For the costo-transverse 
joints oblique views at 45° are satisfactory, and for the posterior intervertebral 
articulations views at 70° (i.e. 20° from the true lateral position), as recommended by 
Oppenheimer (1938), are the most useful. The angles at which these joints lie vary a 
good deal, however, from patient to patient, and much depends on the degree of 
dorsal kyphosis or the presence or absence of a scoliosis. 

The main features in ankylosing spondylitis are that the articular margins lose 
their sharp outlines because of irregular osteoporosis, and joint spaces become 
narrowed due to the destruction of the articular cartilage; the final stage is one of 
complete bony ankylosis. The distribution of these changes is very haphazard 
and there is no orderly sequence in a cephalic direction as has sometimes been 
suggested. In an advanced case there may be complete bony ankylosis of all the 
small joints. 

If the chest is studied fluoroscopically there will be seen to be very full movement 
of the diaphragm on deep respiration, and diminished or sometimes absent move- 
ment of the ribs. To record these changes a double-exposure technique has been 
adopted. It has been found more satisfactory to have the patient supine on the 
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Fic. 5.—Showing early changes in the costo-transverse joint of the Ist left rib. 


film rather than erect; this is because the posterior portions of the ribs record 
more sharply and any rise and fall of the chest due to straightening of the dorsal 
kyphos on respiration is obviated. The patient is instructed to take a full inspira- 
tion and one-third of the normal exposure for the chest is made; the patient then 
exhales completely and the remaining two-thirds of the exposure is made on the 
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Fic. 6.—Double exposure film in normal subject, showing large excursion of diaphragm 
and wide rib movement. 


same film. The resulting film shows well the excursion of the diaphragm and also 
the movement of the ribs; the elevation of the sternum is also shown by the 
movement of sternal ends of the clavicles (see Fig. 6). Patients with extensive 
involvement of the costo-vertebral and costo-transverse joints often show completely 
absent movement of the ribs, but full movement of the diaphragm (see Fig. 7). The 
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Fic. 7.—Double exposure film in case of ankylosing spondylitis, showing large excursion 
of diaphragm and absent rib movement. 


important differentiation is from emphysema, where there may also be great diminu- 
tion in movement of the ribs, but in emphysema (see Fig. 8) the diaphragm is 
lepressed and shows considerable limitation in movement, and there are the other 
signs of emphysema such as widened rib spaces and increased translucency of the 
lungs. The simple double-exposure method is suggested as a substitute for the more 
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Fic. 8.—Double exposure film in case of emphysema showing almost absent rib 
movement and depressed diaphragm with very limited excursion. 


involved investigation of the small joints of the dorsal spine, and also as a record 
which may be of value in assessing the results of treatment. 

Various other changes of ankylosing spondylitis may be seen in the thorax 
Generalized osteoporosis is sometimes found in acute cases. Ossification of the 
spinal ligaments is usually a late feature, but commencing changes in the anterio 
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common ligament at its attachment to the bodies may cause obliteration of the 
rounded contours of the vertebral body as seen in the lateral view and give rise to 
‘* squaring ’’ as described by Rolleston (1947). The ‘* bamboo ”’ spine is, of 
course, an advanced stage where there is very widespread ossification of the liga- 
ments. Bony erosions and periosteal thickening at muscular attachments as seen 
at the ischial tuberosities, trochanters, iliac crests, etc., are not found in the thorax. 
Involvement of the manubrio-sternal joint sometimes takes place and a lateral 
view of this joint shows similar changes to those seen in other joints; swelling of the 
soft tissues around this joint may sometimes be demonstrated. 


Discussion 


The importance of recognizing that the thorax is involved in ankylosing spondy- 
litis in most cases is apparent from what has gone before. It will be seen that all 
the components of thoracic expansion in this disease are affected except the 
diaphragm, and even this has been noted to be affected in one of our cases with 
marked dorsal kyphosis. This was the only case in our series where screening and 
x rays revealed sub-normal diaphragmatic excursion. In all other cases 
diaphragmatic movement was full or even apparently increased. 

The enlargement of the thoracic cavity that occurs in the normal subject on full 
inspiration is as follows: 

The thoracic lid or operculum, which consists of the first rib and manubrium sterni, 
moves up one to 16° like a lid, the manubrium moving forwards and upwards. The 
upper five ribs below this operculum with the exception of the second (Best and Taylor, 
1945) assume a more horizontal position, the anterior portions moving upwards and 
forwards. Each rib rotates about an oblique horizontal axis parallel to its neck. The 
sternum is thrust forwards and upwards, executing a movement of the manubrio-sternal 
joint. The ribs rise, therefore, like a bucket handle, increasing the antero-posterior 
diameter of the chest. The 7th to 10th ribs have also a bucket handle movement. In 
elevation the ribs are rotated. As the thorax is raised, there is always some twisting of 
the costal cartilages (Evans, 1949). Extension of the spinal column also takes place 


on deep inspiration. 

All the above movements, it will be seen, are affected by the pathological 
process in ankylosing spondylitis, the patient becoming virtually dependent on his 
diaphragmatic function. 

Each thoracic vertebra has eight articular surfaces; costo-transverse and costo- 
vertebral right and left, intervertebral articular facets superior and inferior right and 
left. A study of the articulated vertebral column will show what a great area may 
be involved in the pathological process in ankylosing spondylitis. The first 
eight rib-heads articulate with facets on the bodies of two adjacent vertebrae, 
that with which the rib is in numerical correspondence and the one above it. The 
‘ifth rib, for instance, articulates with the fifth and fourth thoracic vertebrae. The 
last four ribs articulate only with the bodies of vertebrae of corresponding numbers. 
Considering the involvement of these joints throughout the thorax with gradual 
bony fusion, soft tissue shrinkage, and extensive soft tissue calcification, it is not 
surprising that thoracic movement is grossly restricted in advanced cases. 
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It appears that intercostal movement is first restricted by pain. The patient 
cannot take a breath big enough to cope with a sudden exertion, because of actual 
discomfort. Sudden inspiratory efforts such as coughing and sneezing are par- 
ticularly painful, throwing sudden strain on the various structures involved. Often 
there are no radiological signs, even with quite marked symptoms and physical signs 
of thoracic involvement. Later the earlier changes progress to bony fusion which, 
in advanced cases, extends throughout the thorax, fusing all the ribs with bodies 
and transverse processes of all the thoracic vertebrae. In such cases with ribs and 
vertebrae doubly locked together and the manubrium sterni fixed to the sternal 
body, all elasticity is gone from the thoracic cage. Such a complete picture, 
however, does not always occur, for even after thirty years involvement may be 
patchy and partial, and does not necessarily parallel changes elsewhere in the body. 
In one case hips may be markedly involved with apparently no thoracic changes; 
in another, changes appear to be confined largely to the sacro-iliac and thoracic 
regions; but as years go by there is an increasing tendency to bony fusion in all 
areas, including the thorax. 

The presence of longitudinal ligamentous and peripheral intervertebral car- 
tilaginous calcification (bamboo spine) does not necessarily render the thorax 
vastly worse. In our series one young man with disease of four years’ standing 
and radiologically a complete bamboo spine is still playing tennis. Such ‘* bam- 
booing ”’ does not parallel the length of history nor the therapy given. 

It will be seen that in advanced cases the development of marked dorsal kyphosis, 
of lung and pleural pathological processes or the performing of abdominal opera- 
tions may depress the already reduced vital capacity to a perilously low level. 
Wright (1945) points out that the vital capacity may be reduced 20 to 30 per cent. 
by physical weakness uncomplicated by physical disease. It is our opinion that 
this factor does not play a great part in patients with ankylosing spondylitis. 
Although sedimentation rate may be raised for many years the systemic upset is 
slight in most cases compared with that seen in rheumatoid arthritis, although 
there are exceptions. Most of the patients in our clinic are not C.3 subjects, 
and physical weakness is not a particular feature of the majority. 

The importance of reduction of thoracic expansion is noted in cases of anky- 
losing spondylitis where operations, particularly laparotomies, have to be per- 
formed. We know of one case where anaesthesia had to be abandoned in a patient 
who until the administration of the anaesthetic for laparotomy had been undiagnosed 
as a case of ankylosing spondylitis. With appreciation of the factors involved, 
full anaesthesia may safely be given as in a Smith-Petersen osteotomy performed 
for this condition. But even so respiratory complications occur (Law, 1949). 

Churchill and McNeil (1927) and Powers (1928) showed that an upper abdominal 
operation lowered the vital capacity on the first post-operative day to 25 to 30 per 
cent. of the original volume, and lower abdominal operations to 50 per cent. 
Operations on limbs had little effect... McCleery, Zollinger, and Lenahan (1948) 
noted that after upper abdominal operations an intercostal block six to eleven 
with Nupercaine in peanut oil only increased the vital capacity 16 to 17 per 
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cent. Pooler (1949) found that after upper abdominal operations the vital capacity 
was decreased to 35 per cent. of the pre-operative volume on the day after the 
operation. Intravenous procaine only increased this figure by 12 to 13 per cent. 
Lassen (1938) considered that the post-operative lowering of vital capacity was not 
entirely due to fear of pain, but probably also to a muscular reflex spasm. 

As these patients are virtually dependent in many cases on their diaphragmatic 
movements, this factor should be fully appreciated by anaesthetist and surgeon 
before laparotomy is contemplated. 

Summary 

The main physical signs and symptoms referable to thoracic factors in ankylosing 
spondylitis are discussed and their importance stressed, not only in diagnosis but 
also in prognosis and treatment. 


Our thanks are due to Peter Hansell and the Medical Photography Department for 
assistance with illustrations, and to Dr. Peter Kerley and the X-ray Diagnostic Department 
of the Westminster Hospital for constant assistance. We are also grateful to Dr. C. W. Buckley 
and Dr. J. H. Kellgren for helpful suggestions and comments. 
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Thorax dans la Spondylite Ankylosante 
RESUME 
On discute les symptémes et les signes principaux concernant les facteurs thoraciques dans 
a spondylite ankylosante et on souligne l’importance de ceux-ci en ce qui concerne non seulement 
e diagnostic, mais aussi le pronostic et le traitement. 
Torax en la Espondilitis Anquilosante 
RESUMEN 
Se discute los sintomas y los indicios principales respecto a los factores toracicos en la espon- 


lilitis anquilosante y se subraya la importancia de éstos en lo que se refiere no sélo al diagnéstico, 
sino también al prondstico y al tratamiento. 
















CLINICAL TRIAL OF PARA-AMINO-SALICYLIC 
ACID IN THE TREATMENT OF RHEUMATOID 
ARTHRITIS 


BY 


J. J. R. DUTHIE and J. NORRIE SWANSON 


From the Department of Medicine, University of Edinburgh, and the Unit for the 
Treatment of Chronic Rheumatic Diseases, Northern General Hospital, Edinburgh 


Para-amino-salicylic acid (PAS) has been used in recent years in the treatment 
of pulmonary tuberculosis. A review of some of the relevant literature has 
recently been given by Joules and Nassau (1949). Its action is believed to depend 
upon its close physico-chemical relationship to other substances taking part in the 
respiratory processes of the tubercle bacillus (Bernheim, 1940). Its pharmacology 
has been extensively studied by Way and others (1948). 

Although the authors do not believe that the tubercle bacillus is concerned in 
the aetiology of rheumatoid arthritis, a number of workers have commented upon 
the common association of the two diseases and have advanced the view that in at 
least a proportion of cases of rheumatoid arthritis this association may be of 
aetiological significance (Copeman, 1936). 


Material 


A supply of the drug sufficient for the treatment of six cases was made available 
by the manufacturers. As it is generally agreed that rest and simple physiotherapy 
will lead to marked improvement in the majority of cases of rheumatoid arthritis, 
five patients were selected who continued to exhibit signs of clinical activity in the 
form of swelling, pain, and limitation of movement in the affected joints after 
several weeks of such non-specific treatment. The basic regime in these cases 
consisted of controlled rest, postural and remedial exercises, the application 
of splints to the affected joints, and a good diet supplemented by extra protein 
and vitamin concentrates. It was felt that any marked improvement which began 
after the administration of PAS could be fairly attributed to the drug. In one 
case (Case 2) treatment was limited to simple rest in bed, and PAS was given 
from the start. Details of all six cases are given in Table I. In two patients 
(Cases 1 and 2) x-ray changes were minimal and the possibility of complete recovery 
still existed. In two others (Cases 3 and 4) the disease was more advanced and 
permanent damage had taken place, although a good functional recovery was 
still possible. In the last two cases (Cases 5 and 6) the patients were severely 
crippled and still in a very active phase of the disease. 
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TABLE I 
CLINICAL MATERIAL 





Duration 
of 
disease 
in years 


Duration 
of basic 
regime in 
weeks 


Joint 
involvement 


X-ray 


Sex Age appearances 





F. l Hands, wrists, 


knees, ankles, feet 


Osteoporosis 8 





Left knee, right 
ankle, hands and 
wrists 


Osteoporosis 





Hands, wrists, left 
knee, right ankle 





Osteoporosis; 
cartilage loss 





Hands, wrists, 
knees 


Osteoporosis; 
cartilage loss; 
ankylosis 





Hands, wrists, 
right knee, 
ankle, feet 


left 


Osteoporosis ; 
cartilage loss 





Hands, wrists, 
elbows, shoulders, 
knees, feet, right 
temp-mandib. 


Osteoporosis ; 
cartilage loss 








Dosage and Technique 


PAS was given orally in five doses of 3 g. at three-hourly intervals throughout the day, 


a total of 15 g. in twenty-four hours. 
to mask the unpleasant taste of the drug. 


Various flavouring agents were used in an attempt 
None was found to be effective, and patients 


preferred to swallow each dose quickly and follow it with a large glass of water. 
Estimations of the plasma concentration of the drug were made weekly or more often. 
It was found that the specimen of blood obtained immediately before administration 
of the next dose contained the minimum concentration, and that obtained one hour after, 
the maximum. The average minimum concentration and the highest maximum for each 


TABLE II 


PLASMA CONCENTRATION 





Average minimum 
concentration 
mg. per cent. 


Case 


Highest maximum 
concentration 
mg. per cent. 





case are shown in Table II. 
The minimum figures compare 
favourably with those’ of 
Lehmann (1946), who found 
plasma levels of 2 to 7 mg. per 
cent. with doses of 10 to 15 g. 
daily. The urinary output was 


measured weekly, and it was 
found that most of the drug 
was excreted rapidly by the 
kidneys. The biochemical tech- 
niques used for these estimations 
were those recommended by 
Dickenson and Kelly (1949). 

A record was made weekly 
or more often of the blood 


7:3 





23 





75 





Not recorded 





Not recorded 
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sedimentation rate (B.S.R.), the haemoglobin percentage (Haldane method), the tota! 


and differential white cell count, and the prothrombin time. 


The technique employed 


to measure the B.S.R. was that of Westergren (1926), modified by using a dried mixture 
of ammonium and potassium oxalate as an anti-coagulant, the fall at the end of the 
Estimations of the prothrombin times were made by the 


first hour being recorded. 
method described by Quick (1935). 
the results with those obtained in controls. 


TABLE III 
DOSAGE AND RESULTS 


Prothrombin indices were calculated by comparing 












































Case 1 2 3 4 5 
| aii 
Duration | 
of course | 
(days) 42 28 10 28 35 
PAS | 
Total dose | 
(g.) | 630 420 153 420 525 
BSR. first Initial 19 54 60 100 ‘. 84 
hour(mm.) | Final 10 60 35 83 72 
Initial 108 113 118 107 131 
Weight (Ib.) me 
Final 112 110 117 109 132 
Mildali- Mildali- Moderate Mildali- Mild ali- 
| mentary mentary alimentary mentary § mentary 
| symp- symp- symp- symp- symp- 
: , . | toms toms toms; toms; toms; 
Toxic Manifestations | pyrexia; slight _ tinnitus 
cyanosis; rash 
scarlatini- 
form rash 
Pain None Still Still Still Still 
iJ present present present present 
pr Sa Sane 
i | Swelling, Slight R. Less Still Worse Slightly 
n | knee only present less 
t en 
i's |Func- | Good Moder- Poor Poor Poor 
tion ately good 
Final General Greatly Slightly Worse Slightly Poor 
Assessment | health improved improved worse 
Rate of | Deterior- Drug Slight Drug 
improve- ated on stopped deteri- stopped 
ment no PAS because oration | because 
different alone; of tox- of tox- 
| Clinical fromthat improved icity; no icity 
| opinion while on when progress 
basic splints 
| regime and exer- 
only ciseadded 


| 
| 


90 
78 


78 


Severe 
alimentary 
symp- 
toms; 
pyrexia 


Still 
present 


No 
change 


Bad 
Bad 


Drug 
stopped 
because 
of tox- 
icity 
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Toxicity 


The drug was not well tolerated by any of the patients, and all of them at one 
time or another complained of anorexia and nausea. Three patients continued 
with the drug without interruption until it was finally stopped. In one patient 
the drug had to be withdrawn after six days on account of severe vomiting, fever, 
and diarrhoea; in another because of a widespread scarlatiniform rash, fever, 
facial oedema, and cyanosis; and in a third because of persistent vomiting. This 
last patient was given a week’s rest and the drug was resumed. It again produced 
severe nausea and vomiting. 

In every case, with the exception of that in which the drug was only given for 
six days, a hypoprothrombinaemia developed. The prothrombin index was 
greatly reduced in two of them, the lowest figures being 57 per cent. in Case 1 and 
50 per cent. in Case 3, the two cases which had the highest minimum plasma 
concentration of the drug. It was only moderately reduced in the remaining 
three. The three women of child-bearing age had normal periods, however, while 
the drug was being given. 


Results 


Table III gives the clinical details, duration of course, total dose, toxic effects, 
and final assessment in each case. No dramatic improvement was noted in any 
patient, either subjectively, objectively, or by laboratory examinations. In the 
one case (Case 2) in which splints and physiotherapy were withheld for the first 
three weeks while PAS was being given, the patient’s condition deteriorated. When 
the drug was withdrawn and routine treatment started, he began to improve slowly 


and continued to do so thereafter. 

There was no shift to the left of the Cooke-Arneth count as was recorded during 
the treatment of pulmonary tuberculosis (Erdei, 1948). All patients expressed the 
view that PAS was less effective in relieving pain than the simple analgesics which 
they had been in the habit of using. 


Summary 


(1) Para-amino-salicylic acid has been used in the treatment of six cases of 
rheumatoid arthritis. 


(2) The drug does not appear to exercise any beneficial effect in this disease. 


(3) Toxic symptoms were troublesome, and in three cases administration 
of the drug had to be stopped. 


(4) Varying degrees of hypoprothrombinaemia were noted in all cases, 
indicating the need for caution when large doses are used over a long period in the 
treatment of tuberculosis. 


The PAS was kindly supplied by Messrs. Ward Blenkinsop and Co., Ltd. The authors would 
like to acknowledge their debt to Miss E. B. Spreull of the Biochemistry Department and Miss 
M. B. Brown of the Haematological Laboratory of the Northern Group of Hospitals, Edinburgh, 
who were responsible for various biochemical and haematological estimations. 
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Essai Clinique de l’Acide Para-amino-salicylique dans 
le Traitement de l’Arthrite Rhumatismale 


RESUME 


(1) L’acide para-amino-salicylique fut employé dans le traitement de six cas d’arthrite rhuma- 
tismale. 

(2) Il parait que ce médicament n’a aucune action favorable dans cette maladie. 

(3) Les symptémes toxiques furent trés ennuyeux et dans trois cas son administration devait 
étre interrompue. , 

(4) Dans tous les cas on a trouvé de l’hypo-prothrombinémie plus ou moins accentuée, ce 


qui conseille la prudence lorsqu’on en emploi de hautes doses pendant une période prolongée 
dans le traitement de la tuberculose. - 


Ensayo Clinico del Acido Para-amino-salicilico en el Tratamiento 
de la Artritis Reumatoide 


RESUMEN 


(1) El acido para-amino-salicilico fué empleado en el tratamiento de seis casos de artritis 
reumatoide. 


(2) Este medicamento no parece ejercer accién favorable alguna en esta enfermedad. _ 
(3) Los sintomas téxicos fueron muy molestos y en tres casos hubo que interrumpir la adminis- 


traci6n del medicamento. 


(4) En todos los casos se not6é varios grados de hipo-protrombinemia indicando la necesidad 
de prudencia al administrar fuertes dosis durante un largo tiempo en el tratamiento de la 
tuberculosis. 





HYALURONIDASE ACTIVITY IN THE SKIN, 
RHEUMATIC DISEASE, AND SALICYLATES 


BY 
E. SHERWOOD JONES 


From the Liverpool School of Tropical Medicine, University of Liverpool 


This study* was undertaken to ascertain the effect of salicylate on the spreading 
activity of testicular extract (T.E.) in the human skin, and its relationship to 
rheumatic disease. 


Introduction 


Hyaluronidase.—It was shown by Duran-Reynals (1928) and McClean (1930) 
that testicular extract would enhance the infection by vaccinia virus. Duran- 
Reynals (Hoffman and Duran-Reynals, 1930) further noted that the spread of inert 
particulate matter (india ink) was enhanced by T.E. In these experiments intra- 
dermal injections of T.E. and india ink were made into the shaved skin of rabbits. 
The wheals which resulted from the injection of T.E. disappeared more rapidly 
than did the controls of saline and india ink, and the area of spread for the former 
was greater than for the latter, the maximum spread being reached in one hour. 
Variations in the histological pictures of the two areas was also noted. This 
explanation of the enhancing of the spread of infection by T.E. is now generally 
accepted, and the group of substances which show this phenomenon are referred 
to as the “* spreading factors ’’’. The hypothesis of increased permeability of the 
tissues induced by T.E. was given factual support by Chain and Duthie (1939; 
1940). The evidence was put forward that the spreading factors operated by 
reducing the viscosity of the mucoid ground substance of the connective tissues, 
and that the spreading factors were, in fact, enzymes. These enzymes reduce the 
viscosity of hyaluronic acid derived from synovial and ocular fluids, and were there- 
fore termed hyaluronidases. Viscosimetric methods were devised and an accurate 
assay of the spreading factors could be made under controlled conditions. 
Hyaluronidase was shown to be thermolabile and susceptible to changes of pH. 
Testicular extracts have been purified to obtain hyaluronidase in a highly con- 
centrated state. The enzyme can be assayed in vitro by various methods (Chain 
and Duthie, 1940; Swyer and Emmens, 1947), or biologically in the experimental 
animal (Madinaveitia, 1938). Hyaluronidases have been extracted from a wide 
variety of bacteria, including Group A haemolytic streptococci; and in the case 
of the latter there appears to be some relationship between the production of mucoid 
capsules, enzymatic activity, and virulence (Meyer, Hobby, and others, 1940). 


* Part-time work carried out during the tenure of a B.M.A. Scholarship. 
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Hyaluronic Acid.—The term hyaluronic acid was applied (Meyer and Palmer 
1936) to a protein-free polysaccharide composed of glucuronic acid and N-acety! 
glucosamine in equimolar quantities. It was first isolated from umbilical cor¢ 
and vitreous humour (Meyer and Palmer, 1936), and later from synovial fluic 
(Meyer and others, 1939) and mucoid haemolytic streptococci (Meyer, Hobby 
and others, 1940). A substance closely resembling hyaluronic acid has beer 
isolated from rabbit skin (Chain and Duthie, 1940), pig skin (Meyer and Chaffee 
1941), and human skin (Pearce and Watson, 1949). It is probable, but the evidence 
is as yet insufficient, that hyaluronic acid and chondroitin sulphuric acid are present 
in all connective tissues, and that the latter substance (which is also attacked by 
hyaluronidase) may also exist in the blood vessels, including the capillaries. 
Methods have been devised to stain the inter-cellular ground substance (Bensley, 
1934) of connective tissue, but no histo-chemical stain specific to hyaluronic acid 
has been evolved. 

The inter-action of enzyme and substrate is accompanied by an immediate 
fall in viscosity, and by liberation of glucuronic acid and N-acetyl-glucosamine. 

The literature on hyaluronic acid and hyaluronidase has been subjected to 
careful review (Duran-Reynals, 1942; Meyer, 1947). 

Effects of Hyaluronidase in Skin.—When saline or inactivated T.E. (heated at 
60° C. for 15 minutes) is injected intradermally a bleb is raised which shows an 
initial pallor and a peau d’orange surface. A volume of 0-2 ml. produces a wheal 
of approximately 10 mm. diameter. The pressure necessary to induce such a wheal 
is considerable. An intradermal wheal of normal saline persists for about 50 
minutes, the wheal disappearance time (W.D.T.) depending on the site of the 
injection and state of tissue hydraemia (McClure and Aldrich, 1923). The W.D.T. 
is best observed by viewing the bleb in a horizontal plane and by palpation with a 
finger-tip. If an indicator (e.g. haemoglobin, trypan blue, Evans blue) is injected 
intradermally similar observations can be made, excepting that the initial pallor 
of the wheal is not readily seen. 0-2 ml. of human haemoglobin in isotonic 
solution injected intradermally into the ventral aspect of the exposed human fore- 
arm produces a bleb which is usually visible and palpable for over one hour. The 
events which follow the introduction of T.E. into the skin sharply contrast with the 
foregoing. There is seen a rapid flattening of the injection bleb, which is ‘‘ charac- 
teristic of solutions containing hyaluronidase ’’ (Chain and Duthie, 1940). Fur- 
ther, the pressure required (plunger force) in the case of T.E. rapidly diminishes 
as the injection proceeds, and the rate of spread over the control is greatly increased. 
The intradermal injection of 0:2 ml. of normal saline, active or inactivated T.E. 
with, or without, haemoglobin induces in the human skin a roughly circular 
capillary flush, from 15 to 20 mm. in diameter around the bleb. This reaction 
to injury shows an individual variation. The activity of hyaluronidase in the skin 
as judged by the area of dye (indicator) after a given time is proportional to the 
concentration of enzyme (to a limit) and the interstitial pressure of the injection. 
Hechter (1946; 1947) has shown that there is a lack of correlation between high 
concentrations of the enzyme and the area of spread, and that the initial rate and 
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tinal area of spreading produced by a constant total amount of hyaluronidase 
administered in varying volume is directly proportional to the volume of fluid 
injected intradermally. Hechter (1947) believes that, under physiological 
conditions, hyaluronidase diffuses through skin at a slow rate by attacking the 
barrier of hyaluronic acid in its immediate vicinity. This slow process is, under 
artificial conditions, greatly accelerated by the pressure and volume of the injection. 
When an area of skin which has been previously ‘‘ treated ’’ with T.E. is injected 
with saline there is an increased rate of diffusion of the saline bleb; that is, the 
W.D.T. is decreased. After an interval of 24 hours, however, saline diffusion 
in the area is normal. This evidence provided by Hechter (1948) is interpreted 
by him as showing that the dermal “* barrier ’’ of hyaluronic acid, which is broken 
down by enzymatic activity, is reconstituted within 24 hours. These experiments 
were made on the adult forearm skin. 

It is disputed whether T.E. affects capillary permeability (Duran-Reynals, 
1942; Meyer, 1947; Chambers and Zweifach, 1947). 

Relationship of Hyaluronidase to other Spreading Factors.—The spreading 
activity of many inflammatory agents (e.g. trypsin, casein digest, urea) differs from 
that of hyaluronidase in that it is slower and that the injection bleb persists as 
spreading takes place. These agents do not show spread in dead skin, whereas 
hyaluronidase does (McClean, 1931). It was shown that the inflammatory 
agents did not liberate hyaluronidase already present (“‘ bound ’’) in the skin 
(Hechter and Solomon, 1948). It is considered that inflammatory agents induce 
capillary damage and oedema and thus increase the interstitial pressure in the bleb. 
The permeability of the dermal barrier need not, therefore, be affected. Snake 
venoms, urea, peptones (Hechter and Solomon, 1948) and histamine (Swyer, 1948a) 
enhance the spreading effect of hyaluronidase in proportion to their concentration. 
Gross changes in capillary permeability may be demonstrated by the leakage of 
dye circulating in the blood. Swyer (1948a), using pontamine blue in the rabbit, 
did not observe any effects by hyaluronidase, but positive reactions were noted 
with histamine and snake venoms, thus revealing the gross changes in capillary 
permeability wrought by these agents. 

Hyaluronidase; Rheumatic Disease; Salicylates——In 1946 Guerra claimed that 
sodium salicylate inhibited the spreading activity of T.E. as judged by the diffusion 
of dye in the skin, and, further, that patients with rheumatic disease showed abnormal 
reactions to T.E., which were reduced by salicylate. A series of experiments on 
albino rabbits (1946a) was conducted, using bull-testis hyaluronidase and india 
ink as an indicator. Salicylate was administered intravenously as sodium salicylate 
in a 10 per cent. solution, 15 minutes prior to the intradermal test. The areas of 
skin staining were traced on cellophane and measured, | hour and 24 hours after 
the intradermal injections. He noted that the spread of the T.E. was six times 
greater than that of the control. The control areas of spread were reduced 20 per 
cent. by salicylate in dosage of 0-07 g. per kilo bodyweight, and 31 per cent. by 
0-1 g. per kilo bodyweight; the T.E. areas of spread were inhibited 57 per cent. 
and 66 per cent. by salicylate, in dosage of 0-07 g. and 0-1 g. per kilo bodyweight 
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respectively. Guerra made further observations (1946b) on 36 normal children 
and adults. The method was essentially similar to the animal experiments, but 
Evans blue was used in lieu of the india ink. The areas of spread were measured 
at the end of 24 hours. An inhibition of T.E. by salicylates of 49-5 per cent. was 
noted (Guerra and Robles Gil, 1946). In addition, these authors stated that 
** intradermal injections on individuals, either having active rheumatic fever o1 
having suffered it, give unique reactions with enormous diffusion of the dye and 
local oedema that sometimes occupies the arm injected with hyaluronidase. The 
salicylate also inhibits the enzyme in those cases and reduces its spreading effect 
on connective tissue. These types of allergic reactions to hyaluronidase were also 
observed in one male suffering fronf exanthematic typhus’’. A later study 
(Robles Gil and Guerra, 1947) was made on six patients with active rheumatoid 

arthritis and on twelve cases 
HE CONTROL AREA of active rheumatic fever. 
8000+ CITE. AREA Evans blue was again used 
as indicator, with saline 
control. Sodium salicylate 
x was administered intraven- 
ously 15 minutes prior to 
the intradermal tests. It 
4000- was noted (Fig. 1) that the 
areas of spread of T.E. in 
the skin in patients with 
. rheumatoid arthritis and 
rheumatic fever were three 
to four times greater than 


the control areas, and that 
BEFORE SALICYLATE | AFTER SALICYLATE in these conditions the 


Fic. 1 (after Guerra). Areas of spread of T.E. and Control spread of T.E. was greater 
in patients with rheumatoid arthritis, before and after “none iid: % 
sodium salicylate. The results in patients with rheumatic ‘4M In normal subjects. In 


fever were essentially similar. addition the intravenous 
administration of sodium 

salicylate to patients with rheumatoid arthritis and rheumatic fever inhibited the 
intradermal spread of T.E. Following the observations of Guerra, Dorfman, and 
others (1947) claimed that hyaluronidase was inhibited by salicylates both in vivo 
(in the rabbit) and in vitro, and that the concentration necessary for in vitro 
inhibition was ‘‘ considerably higher’ than that required in vivo. Accepting 
this work, the therapeutic value of salicylates in rheumatic disease was reasoned 
as follows: certain pathogenic streptococci produce hyaluronidase; the connective 
tissues are dominantly affected in the rheumatic diseases, and contain hyaluronic 
acid and chondroitin sulphuric acid; hyaluronidase reduces the viscosity of 
hyaluronic acid and chondroitin sulphuric acid by depolymerization, and thus 
facilitates the spread of bacteria or their toxins; rheumatic patients are ‘‘sensitive”’ 
to hyaluronidase; salicylate inhibits the enzymatic action of hyaluronidase and 
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is therefore anti-rheumatic. This hypothesis has been elaborated by Guerra 
(1946a, b), Dry and others (1946), Meyer and Ragan (1948a, b, c), and others. 

It was shown, however, that salicylate did not inhibit hyaluronidase in vitro 
except in very high concentration, when the hydrogen ion concentration of the 
reaction was seriously affected (Pike, 1947; Swyer, 1948b). Moreover, Guerra’s 
results in the rabbit were not confirmed by Swyer (1948a). Swyer administered 
sodium salicylate as 10 per cent. w/v solution,0-1 g. per kilo bodyweight, 15 minutes 
prior to the intradermal tests. The results were read after 30 minutes. It was 
found that salicylate ‘‘ scarcely ’’ influenced the spreading activity of hyaluronidase. 
It was further noted that parenteral salicylate inhibited the spreading activity of a 
hyaluronidase-histamine mixture to that of the hyaluronidase component alone. 
Salicylate was thus demonstrated to have an anti-histamine effect. Swyer considered 
his results might imply that contamination of the T.E. used by Guerra with histamine 
or an allied substance was responsible for the inhibition of hyaluronidase by sali- 
cylate claimed by the latter. The contradictory results appear to be reconciled 
in part by the findings of Lowenthal and Gagnon (1947) and Meyer and Ragan 
(1948b) that the metabolites of salicylate (Kapp and Coburn, 1942) were inhibitory, 
both in vivo and in vitro. Gentisic acid, isolated from the urine of patients receiving 
sodium salicylate, was found to be a potent inhibitor of hyaluronidase in vitro 
(Meyer and Ragan, 1948b). These authors made the additional claim that synthetic 
sodium gentisate was anti-rheumatic (1948c). 

This brief outline gives little indication of the experimental work and vast 
literature concerning hyaluronidase and hyaluronic acid. It would appear 
premature to interpret “‘ allergic ’’ reactions to hyaluronidase or the results of 
intradermal tests in rheumatic subjects as evidence of an important role by the 
enzyme in rheumatic disease, and there is not yet sufficient evidence to elucidate 
the therapeutic action of salicylate. The present position in relation to rheumatic 
disease has been stated with customary eloquence by Cohen (1949): ‘‘ It cannot 
be claimed that as a result of the knowledge thus far attained we stand on the 
brink of a new era in the understanding of rheumatic disease. Indeed, we cannot 
as yet assert that any direct association between hyaluronic acid metabolism and 
rheumatism has been established. The evidence is, however, suggestive and a 
fruitful field of study has been revealed which merits further exploration. The 
history of rheumatism is itself the most forceful warning against the uncritical 
acceptance of hypotheses, however intriguing, alluring, or seductive they might 
appear. We may mourn the slaughter of a beautiful hypothesis by an uncom- 
promising fact, but the tragedy must unresentfully be accepted.”’ 


Observations 


METHODS 


The T.E.* used in the experiments showed considerable activity. One batch 
of 1 ml. ampoules was used throughout and assays in vitro were performed from 








* Supplied by the Evans Biological Institute. 
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time to time but showed no significant change in activity; typical curves are show: 
in Fig. 2. The method of Swyer and Emmens (1947) was used. Viscosimetri: 
studies did not reveal any influence of haemoglobin on hyaluronidase activity. 

All the injections were made into the ventral aspect of the exposed mid-forearm 
of human volunteers. Each injection was of a volume of 0:2 ml. and made via 
a 20-gauge short-bevelled needle. The syringes were all-glass | ml. (Vim 800T). 
The injections were made approximately 10 cm. apart. The same skin area was 
never injected on more than one occasion. The control injections were made first and 
the time-keeper started when the T.E. had been injected. All dilutions were made 
with sterile normal saline, and when haemoglobin was used as an indicator it was 
prepared under sterile conditions according to the method of Madinaveitia (1938). 
Hyaluronate for assay was prepared according to McClean and Williams (1943). 
One experiment only was performed on each subject. The area of spread was read 
at 1 hour by tracing the haemoglobin diffusion on cellophane strapped to the skin. 
The cellophane was then adfixed to mm. squared paper with transparent cement 
and the squares counted (Guerra, 1946a). 

Blood was drawn from the patient immediately prior to intradermal tests, and 
the serum salicylate estimated according to the method of Volterra and Jacobs 
(1947). 

RESULTS 
Normal Subjects.—In the initial experiments attempts were made to utilize 
the flattening of an intradermal wheal (wheal disappearance time) of T.E. as a 
measure of hyaluronidase activity, thus obviating the need for an indicator. 
men It will be seen from Table | that 


Fic. 2.—Typical curves illustrating with T.E. diluted 1 in 2 the bleb was 
activity of T.E. used in experiments. 


Ouneld viecdiene & 3° C. longer visible or palpable after | 
Assay of 1 in 10 T.E. minute, and that with T.E. diluted | 


Flow time in degrees, 6°=1 second. jin 10 in normal saline the W.D.T. 
Reaction time in minutes. 


Broken line=curve from assay on Was approximately 5 minutes. At this 


($0; 


' 
q 3.2.49, time the control wheals of saline and 
nel 1 Continuous line=curve fromassay_ j 7 as 
1 on 28.2.49. inactivated T.E. were readily visible 
\ Flow time of inactivated T.E= and palpable. The diameters of the 
5 ' Hyaluronate time— 188°. blebs did not change significantly, the 
, 2) Water time=92". principal reaction being a reduction in 
2 thickness in the case of T.E. 
Experience showed, however, that 
no} the W.D.T. was difficult to determine 
near its end-point, and in consequence 
an indicator was employed. | per cent. 
“al trypan blue in normal saline was 


employed for a time, but the per- 
manent staining left by this dye was 
considered undesirable; haemog' bin 
<= ees © was therefore decided upon. 
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TABLE I 


MEAN DIAMETERS OF WHEALS AND WHEAL DISAPPEARANCE TIMES 
IN SIX NORMAL SUBJECTS 




















































































































Time 
Case Zero r. One minute Five minutes 
Right | Left | Right | Left Right | Left 
arm =| arm arm arm arm arm 
Xx ent ++ ++ f ++ 
@ |yi| oo | 95 | 05 | 95 10:5 | 95 
Z “Se er a ee a 9 | 95 
Xx ; | a + + +4 
(b) | Y 9 io ~=———s«10 9 9 11 
—zils8 9 8 8 9 | 9 
a a = pilates _ a 
©) yi| s | 8 8 9 9 | 9 
z| 8 | 75. 8 8 gs 6| «(CB 
x 84 | 104 ++ 
@) | y 8 0 9 | i 6©| 10 
Z 7 8 | 10 i 8 10 9 + 10 
ee es 965 10 ea + 
© | y | 85 10 95 10 10 10-5 
z| 9 | 10 9 | 1055 10 | 10S 
— : iste 7 an me ne = _ 
©  y| wo | 9 4 95 | un | Os 
z | 10 85 8-5 | BS 
X = 0:2 ml. T.E. diluted 1 in 2. Injected third. 
Y = 0:2 ml. inactivated 1 in 2 T.E. Injected second. 
yA 0-2 ml. normal saline. Injected first. 
x 0-2 ml. T.E. diluted 1 in 10. Injected third. 
y 0-2 ml. inactivated 1 in 10 T.E. Injected second. 
z 0-2 ml. normal saline. Injected first. 


Flattening of the intradermal wheal. 
= Complete flattening of the intradermal wheal. 


Table III (page 145) shows the results of an experiment carried out on nine healthy 
1edical students before and after salicylate administration. The 28 injections were 
ivided into four groups and each group received a freshly-prepared solution of T.E. 
nd haemoglobin. 0-1 ml. of T.E., diluted 1 in 5 with normal saline plus 0-1 ml. of 
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isotonic haemoglobin solution, was injected 10 cm. from a control intradermal 
injection (C), consisting of 0-1 ml. normal saline plus 0-1 ml. of haemoglobin 
solution. The injections were distributed as shown in Table II, and the areas of 
spread were measured at | hour. The procedure was repeated a week later, 4 hours 
after the oral exhibition of 6 g. of sodium salicylate. The serum concentrations 
of salicylate are seen (Table III) to vary from 16 to 53 mg. per cent. The areas of 
skin staining show significant individual variation, as noted in the rabbit by Swyer 
(1948a). When consideration is given to the numerous factors which influence 
the technique it cannot be concluded that salicylate inhibits the intradermal spread 
of T.E. 

Abnormal Reaction.—The nine cases recorded in Table I were members of a 
group of ten medical students, one of whom (No. 8) showed an abnormal reaction. 
Enquiry disclosed a previous history of serum sickness. Four to 5 minutes after 
the intradermal injection of T.E. incomplete flattening of the wheal was noted. 
This was accompanied by the formation of pseudopodia around the control 
injection and a “‘ re-growth ”’ of the T.E. wheal. Both wheals showed abnormal 
pallor and were surrounded by a marked capillary flush. At 1 hour both wheals 
were flat, but the area they had occupied was discernible because of its pallor; 
the capillary flush was fading. No haemoglobin was visible. The reaction was 
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TABLE Il 
DISTRIBUTION OF INJECTIONS IN TEN NORMAL SUBJECTS 


















































Case Arm Before salicylate After salicylate 
Distal Proximal Distal Proximal 
R. TE. 
1,7 * 
% Cc T.E 
R. Cc TE 
2 So ee 
L. T.E 
R. T.E i. ; 
3, 8 = eee 
L. TE. C. 
R. TE. C. i... 
4,9 ae eee 
L. Cc TE 
R. Cc TE 
5, 10 tose: SO 
L. T.E. 
R. TE. Cc - + fF 
6 an ee 
. TE. C. 





Distal and Proximal refer to the placing of the injections, which were 10 cm. apart on 
the ventral aspect of the forearm skin. 













HYALURONIDASE ACTIVITY AND SALICYLATES 
TABLE III 
RESULTS OF EXPERIMENTS ON NINE NORMAL SUBJECTS 










































































Before salicylate After salicylate 
Serum 
Case No. W.D.T. salicylate WET. 
CA. of T.E. T.E.A. mg. cA. of T.E. T.E.A. 
per cent. 
l 266 10 612 47 305 28 466 
2 300 10 561 53 334 7°5 527 
3 222 5 648 26 241 9 543 
4 191 5 731 29 228 18 678 
5 282 8 582 32 239 3 568 
6 305 9 sil 16 273 7 758 
7 212 6 408 50 213 14 376 
9 354 rT 7124 | 3 435 10 1,312 
10 213 10 983 30 276 10 1,336 
C.A. Control Area, i.e. stained area in sq. mm., at one hour. 
W.D.T. Wheal Disappearance Time, in minutes. 
T.E. Testicular Extract. 
T.E.A. Testicular Extract Area, i.e. stained area in sq. mm., at one hour. 


judged to be similar before and after the administration of sodium salicylate. The 
serum concentration at the time of the injections was 28 mg. per cent., which is 
an adequate therapeutic level. The abnormal reaction was comparable to the 
changes brought about by the intradermal injection of histamine acid phosphate. 
This allergic response was demonstrated to have a non-specific origin by performing 
intradermal tests on five cases of allergic asthma and hay-fever. In four cases 
an allergic reaction was observed, qualitatively identical to that described above. 
The five patients showed no reaction to intradermal saline. 


TABLE IV 
TYPES OF RHEUMATIC DISEASE IN EIGHT SUBJECTS 












































Case : Disease 
zs 11 Active rheumatic fever. First attack. Pan-carditis and nodules 
e 12 Purpura rheumatica. No cardiac signs. 
13 Active rheumatic fever. ‘Second attack 
a4 Active rheumatic fever. ; Mitral and aortic disease 





Active generalized rheumatoid arthritis of 6 months’ to 7 years’ duration 
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TABLE V 
RESULTS OF EXPERIMENTS ON FOUR RHEUMATIC SUBJECTS 










Before salicylate 





After salicylate 











| Serum 
Case No. W.D.T. | Allergic salicylate W.D.T Allergic 
C.A. of T.E. | T.E.A. | reaction mg. C.A. | of T.E. | T.E.A. | reaction 
| per cent. 
11 189 | 16 | 469 | none 36-6 180 | 14 657. none 
12 186 | ++ ae 















= | @ ft Wi + 





20-0 125 15 670 
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ea 863 a 
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13-0 320 8 801 








C.A. = Control Area, i.e. stained area in sq. mm., at one hour. 
W.D.T. = Wheal Disappearance Time, in minutes. 

T.E. = Testicular Extract. 
TE.A. = 


Patients with Rheumatic Disease.—In- 
tradermal tests were performed on 
eight cases of rheumatic disease, 
detailed in Table IV. The T.E. and 
control injections used were identical 
with those employed in the normal 
subjects, and the injections were dis- 
tributed in a manner similar to that 
shown in Table II. The “‘ after sali- 
cylate ’’ results refer to intensive and 
continuous salicylate therapy. The 
results are summarized in Tables V 
and VI. Three of the four cases of 
rheumatic fever gave an_ allergic 
reaction; in case No. 12 this was 
sufficiently marked to prevent the 


Testicular Extract Area, i.e. stained area in sq. mm., at one hour. 





TABLE VI 


RESULTS OF EXPERIMENTS ON FOUR 


SUBJECTS WITH RHEUMATOID 























ARTHRITIS 
Case No. Cm: T.E.A. 
15 278 525 
16 250 538 
17 363 932 
18 220 398 
C.A. = Control Area, i.e. stained area in sq. 
mm., at one hour. 
W.D.T. = Wheal Disappearance Time, in minutes. 
T.E. = Testicular Extract. 
T.E.A. = Testicular Extract Area, i.e. stained 


area in sq. mm., at one hour. 


estimation of the W.D.T. and of the area of spread of T.E. The skin staining 
at the end of | hour for T.E. in case No. 12 was over a wide area (approximately 
1,500 sq. mm.), but the faintness of colouration and marked capillary flush made 
accurate measurement impossible. The areas of spread of T.E. in those cases of 
rheumatic fever or rheumatoid arthritis who showed no allergic reaction were not 


significantly different from the areas of skin staining in normal subjects. 


In three 


of the cases of rheumatic fever there was no evidence that salicylate inhibited the 


intradermal spread of T.E. 


Summary 
(1) A study of the literature leads to the opinion that there is insufficient 


information to incriminate hyaluronidase as an important factor in the pathogenesis 
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of rheumatic disease. Nor can it be concluded that the experimental evidence so 
far accumulated explains the anti-rheumatic effect of salicylates. 

(2) The results of intradermal tests on eighteen humans is presented. Bull- 
testis hyaluronidase, with haemoglobin as an indicator, was employed. The 
area of spread of testicular extracts in the skin of nine healthy medical students 
and of three cases of rheumatic fever was not influenced by the administration of 
sodium salicylate. In one person, who gave a history of serum sickness, and in 
three cases of rheumatic fever, there was allergic reaction; a similar reaction was 
observed in five cases of allergic asthma. The areas of spread of testicular extract 
in those cases of rheumatic fever or rheumatoid arthritis who show no allergic 
reaction are not significantly different from the areas of skin staining in normal 
subjects. 


[ am greatly indebted to Professor Brian Maegraith for guidance and for the most generous 
laboratory facilities. Dr. G. I. M. Swyer gave helpful criticism and Mr. R. L. Plackett statistical 
advice. Dr. D. Riding, Director of the Evans Biological Institute, kindly supplied the hyaluroni- 
dase and haemoglobin solutions. 
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Activité de l’Hyaluronidase dans la Peau; Maladie Rhumatismale et les Salicylates 
RESUME 

(1) L’étude de la littérature nous méne a la conclusion que nos renseignements concernant 
l’hyaluronidase ne sont pas suffisants pour pouvoir dire que celle-ci constitue un facteur important 
dans la pathogénése de la maladie rhumatismale. On ne peut pas conclure, non plus, que les 
preuves expérimentales accumulées jusqu’a présent expliquent l’effet anti-rhumatismal des sali- 
cylates. 

(2) On présente ici les résultats des épreuves intradermiques sur 18 sujets humains. L’hyaluroni- 
dase des testicules de taureau fut utilisée, hémoglobine servant d’indicateur. La diffusion intra- 
dermique des extraits testiculaires chez neuf étudiants en médecine sains et dans trois cas de rhuma- 
tisme articulaire aigu ne fut pas influencée par l’administration du salicylate de soude. Chez 
une personne avec une histoire d’accidents sériques et dans trois cas de rhumatisme articulaire 
aigu il y eut une réaction allergique; une réaction semblable fut observée dans cing cas d’asthme 
allergique. A part ceux qui avaient présenté des réactions allergiques, on n’observa aucune 
différence significative entre les sujets atteints du rhumatisme articulaire aigu ou de |’arthrite 


rhumatismale et les sujets normaux en ce qui concerne la diffusion de |’extrait testiculaire, indiquée 
par l’étendue de la surface de la peau colorée. 


Actividad de la Hialuronidase en la Piel; Enfermedad Reumatica y los Salicilatos 


RESUMEN 


(1) El estudio de la literatura nos lleva a la conclusién que no hay datos suficientes para poder 
incriminar la hialuronidase como factor importante en la patogenesis de la enfermedad reumatica. 
Tampoco se puede afirmar que los datos experimentales recogidos hasta le fecha aclaren el efecto 
anti-reumatico de los salicilatos. 

(2) Presentamos aqui los resultados de los ensayos experimentales sobre 18 sujetos humanos. 
Se empleé la hialuronidase de los testiculos de torro con hemoglobina como indicadora. La 
administracion de salicilatos no tuvo influencia alguna sobre la difusiOn intradérmica del extracto 
testicular en neuve estudiantes de medicina y en tres casos de reumatismo articular agudo. En 
una persona con historia de enfermedad sérica y en tres casos de reumatismo articular agudo hubo 
una reacci6n alérgica; se observ6 reaccién semejante en cinco casos de asma alérgica. A excepcidn 
de los que habian presentado reacciones alérgicas no se vié diferencia significativa entre los sujetos 
sufriendo del reumatismo articular agudo o de la artritis reumatoide y los sujetos normales respecto 
a la difusién del extracto testicular indicada por el area de la piel coloreada. 





THE ORIGIN OF SYNOVIAL MUCIN* 


EHRLICH’S MAST CELL—A SECRETORY ELEMENT OF THE 
CONNECTIVE TISSUE 


BY 


G. ASBOE-HANSEN 


From the Department of Anatomy, University of Copenhagen (Director, Prof. H. Okkels, M.D.), 
and the University Clinic of Dermatology ( Director, Prof. H. Haxthausen). 


The synovial fluid is a clear, yellowish, viscous fluid, serving as a lubricant 
in the true joints. Its most important constituent is the ‘‘ mucin ’’ which lends 
the fluid its viscosity and which, by its marked osmotic action, is an essential factor 
in the water exchange between the blood and the joint cavity. 

It is the same mucinous substance which is encountered in the intercellular 
and interfibrillar substance of the connective tissue, in the humours of the eye, 
in Wharton’s jelly of the umbilical cord, in the cumulus oophorus, and in the cap- 
sules of streptococci (of groups A and C) and pneumococci. In addition, it is 
formed in mesenchymal tissues in various pathological conditions. 

This substance is hyaluronic acid (Meyer and others, 1934-39), an acid muco- 
polysaccharide, made up of equimolar parts of glucuronic acid and N-acetyl 
glucosamine, appearing in the form of a polymeric compound of very high mole- 
cular weight (200,000-500,000). The degree of polymerization will largely decide 
the viscosity of the fluid (Madinaveitia and Quibbell, 1940; Ropes and others, 1947). 
The hyaluronic acid occurs in the synovia, bound to protein by some means or other. 

The large molecule of hyaluronic acid may be broken down, wholly or partly, 
through depolymerization and hydrolysis, by the enzyme hyaluronidase, ‘‘ the 
spreading factor ’’, produced in the organism inter alia by the testes, the ciliary 
body, the spleen, and—perhaps—by the skin. It is formed by certain bacteria 
possessing invasive properties, is encountered in various animal toxins, and plays 
an important role in the growth of malignant tumours. 

In some way or other, the amount and state of the hyaluronic acid in the body 
depends on the internal secretion, at any rate on the thyroid hormone (Asboe- 
Hansen, 1950; Chain and Duthie, 1940; Ropes and others, 1947; Trotter and Eden, 
1942; Watson, 1946) and perhaps also on the hormones of the hypophysis (thyro- 
tropic) and of the adrenal cortex. In myxoedema the content of hyaluronic 
acid in the connective tissue and synovial fluid (Ropes and others, 1947) is increased, 
and in rheumatoid arthritis, which is in many cases favourably influenced by adreno- 
cortical hormone, the viscosity of the synovial fluid is reduced and the hyaluronic 
acid depolymerized (Ragan and Mayer, 1949). Presumably, oestrogenic hormones 
also play a part in regulating the production of hyaluronic acid. 

The theories advanced regarding the origin of hyaluronic acid amount only 


* This work was supported by a grant from Rigsforeningen til Bekaempelse af de rheumatiske 
iygdomme. 


149 

















150 ANNALS OF THE RHEUMATIC DISEASES 


to conjecture. It has been suggested that the intercellular substance of the con- 
nective tissue should be formed by young fibroblasts, the humours of the eye by the 
epithelium of the ciliary body, and the hyaluronic acid found in the capsules of 
streptococci and pneumococci by ihe bacteria themselves. 





Theories regarding the Origin of Synovial Fluid and Synovial Mucin 


This has been the subject of numerous studies, and the large number of theories 
advanced serve only to confirm the uncertainty prevailing in this respect. 

(a) A very old theory, claiming that the synovial fluid is a secretory product 
from mucinous glands in the synovial membrane (Havers, 1691; Winslow, 1732), 
is based on a mistaken idea of the latter’s structure. The synovial membrane 
contains no glandular tissue. 

Other theories, viz. that the synovial fluid is formed (b) by transudation 
from blood plasma (Bichat, 1812), (c) by degeneration of the lining cells of the 
synovial membrane (Frerichs, 1846), (d) by a combination of transudation and 
breakdown of cells (Tillmans, 1876), (e) by destruction of cartilage due to 
the constant wear (Banchi, 1901), fail to account for all its constituents. 

(b) does not explain the presence of mucin. 

(c), (d), and (e) have been repudiated by Vaubel (1933) who demonstrated 
mucin in tissue cultures from healthy synovial connective tissue cells. This finding 
makes it improbable that mucin should be formed as detritus arising from destruc- 
tion or mucoid degeneration of cells or from degeneration of cartilaginous tissue. 

(f) From his experiments on tissue cultures, Vaubel concluded that synovial 
fluid is derived from the interstitial matrix of the synovial connective tissue, formed 
by ‘* synovioblasts ’’ which he describes as ** round and spindle-shaped, polygonal 
and epithelioid cells...’ which **. . . are peculiar in producing both mucin and 
a proteolytic ferment and in forming in their cytoplasm large, highly refractive 
granules that stain deeply with neutral red ”’. 

(g) In the opinion of Kling (1938), normal joint fluid is formed by secretion 
from ‘“‘ special cells in definite areas of the synovial lining ’’, containing granules 
of mucin. Pathological synovial fluid contains both secreted and transuded 
products. King’s demonstration (1935) of Golgi apparatus of the lining cells and 
of the cells in the joint cavity indicates that they are active and not degenerating. 
Fisher (1923) maintains that he has demonstrated cells containing mucin by 
staining preparations with carbol thionin. 

(h) Determinations (Bauer and others, 1940; Ropes and others, 1939) of 
the content of the synovial fluid of water, albumin, globulin (there is no fibrinogen), 
non-protein nitrogen, urea, uric acid, sugar, chloride, bicarbonate, phosphorus, 
sulphate, lactic acid, total base, sodium, potassium, calcium, magnesium, and 
mucin (0-55 to 1-10 g. per 100 ml.) as well as the marked vascularity of the synovial 
membrane, support the modern theory that the synovial fluid is a dialysate of 
blood plasma (Bauer and others, 1940; Davies, 1942-3, and 1946; Ropes and 
others, 1939), providing, however, for a certain permeability of the capillaries to 
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albumin and globulin. This theory does not, however, bring us closer to the origin 
of the mucin. The majority of modern workers agree that it is formed by the 
connective tissue around the joint. According to Bauer and to Ropes, its entrance 
into the joint cavity is effected by diffusion of plasma water from the synovial 
vessels through the synovial connective tissue. Bauer and others, as well as Davies, 
attach much importance to the marked osmotic action of the mucin and emphasize 
its significance as a factor in maintaining the fluid in the joint cavity. The experi- 
mental results given below suggest that the mucin of the synovial fluid is secreted by 
Ehrlich’s mast cells. 

After having thoroughly considered the role played by the mast cells, Davies 
(1942-43) found that ‘‘ the polyhedric cells which stain metachromatically in the 
synovial membrane are not mucus-secreting cells, but must be regarded as mast 
cells, since : 

(1) they have the typical morphological appearance and staining reactions of mast 

cells; 

(2) their distribution along the blood vessels is typical of mast cells; 

(3) none of these cells has been seen to pour any secretion into the joint cavity nor 
indeed have they actually been observed amongst the lining cells of that cavity, 
but always placed a little deeper; 

(4) they are unaffected by lime water, diluted alkalies, and, most important of all, 
the enzyme hyaluronidase; 


(5) metachromatic staining is only obtained with esters of sulphuric acid of high 
molecular weight ” (Lison, 1936). 


It will appear from the present writer’s investigations (see below) that only 
(1) and partly (2) can be confirmed. (3) and (5) are decidedly at variance with his 
observations, and (4) does not contradict his hypothesis. 


Mast Cells.—These cells, established by Ehrlich in 1877 as a special type of cell, 
are encountered in all connective tissue in all animals. Their origin is unknown, 
but usually they are interpreted as histiogenic cells. In the connective tissue 
they appear partly singly, partly in groups, being mostly of a perivascular localiza- 
tion. Their shape is extremely varied, depending on the surrounding structures. 
They may be flat, globular, spindle-shaped, or—when met with among fibrils— 
almost filiform. The same cell may assume different shapes under different con- 
ditions. It is able, to a certain degree, to move in the tissue. Its volume is subject 
to wide variations. The nucleus is round or oval, at times showing a small notch, 
and it is not infrequently of an eccentric situation. The cytoplasm contains a small 
or large number of granules of widely different shape and size. Under certain 
circumstances, these granules may be seen outside the cells, a phenomenon which 
has been interpreted as an artefact, produced by the microtome, or due to rapid 
shrinking in the process of fixation. It is, however, likely that it is a physiological 
phenomenon, since it can be provoked in the corium by certain mechanical. and 
chemical (Sylven, 1948) actions on the surface of the skin. 

According to Holmgreen and Wilander (1937) and Jorpes, Holmgreen, and 
Wilander (1937), the granules of the mast cells contain heparin, a polysulphuric 
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acid ester, made up of glucuronic acid, glucosamine, and sulphuric acid. It is 
very closely related to hyaluronic acid which latter, however, does not contain 
sulphur. 

Many widely different theories have been advanced regarding the function 
of the mast cells. It has been suggested, inter alia, that they were a factor in the 
nutrition of the tissues, in the break-down of fat, in the defence against malignant 
tumours, in the glycogen metabolism, in the formation of fibrous tissue, and they 
have been attributed with phagocytic, bactericidal, and enzymatic properties. 
They have, indeed, been credited with the power of producing mucin (Harris, 
1900; Staemmler, 1921). All these theories lack foundation and none has gained 
much ground. The Swedish investigations mentioned above led to the theory, now 
widely accepted, that mast cells produce heparin, and that this is their task in the 
connective tissue. _The quantity and distribution of the tissue mast cells does not, 
however, suggest that they should be engaged solely in the production of heparin, 
and to this day the problem of their function remains unsolved. 





Present Investigations 


Materials.—Human connective tissue containing hyaluronic acid was studied 
from the point of view of the occurrence and formation of this substance, specimens 
being obtained as follows: 
Dermal Connective Tissue, procured by means of biopsies removed by a punch, 
4 to 8 mm. in diameter, after local freezing with ethyl chloride. 
Specimens from the Umbilical Cord, obtained immediately after birth. 
Specimens from the Eyes, enucleated diseased eyeballs. 
Synovial Membranes, derived from the joints of amputated limbs or else were 
post-mortem specimens from knee and ankle joints. 


In all instances, the specimens were immediately immersed in the fixative, 
in this series a solution of basic lead acetate, 4 per cent., or, in some cases, absolute 
alcohol or Carnoy’s fluid. Basic lead acetate precipitates the carbohydrates 
containing uronic acid, but the disadvantage of the method is a precipitation 
of crystals in the tissue, which, however, may be removed by hydrochloric acid in 
weak dilution, if necessary for special purposes. 





Staining.—The object was to obtain a staining of the hyaluronic acid as specific 
as possible and to make the mast cells stand out distinctly against the surrounding 
tissue. In addition to iron-haematoxylin (Heidenhain), the writer used: 


Metachromatic Staining with Toluidine Blue (Lison).—After 30 minutes’ staining 
in an aqueous solution of toluidine blue, 1 per mille, not only the sulphuric acid 
esters of high molecular weight stand out purple against the blue surroundings— 
as stated by Lison (1936) but also the non-sulphuric hyaluronic acid (vitreous 
body, synovial fluid, and the hyaluronidase-digestible ground substance of the 
corium) (Wislocki and others, 1947; cf. also below). 

The granules of the mast cells take a distinct metachromatic stain. The cells 
may be visualized most distinctly by differentiation with acetic acid, 2 per cent., 














(2) 


(3) 










The following eight items sum up the observations and experience of the 
writer from the study of about 500 specimens of dermal connective tissue, synovial 
membranes, umbilical cords, and eyes. 
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following staining with a somewhat stronger solution of toluidine blue (4 to 4 per 
cent.). 


Method recommended by Vimtrup. 


Staining of Tissue Polysaccharides (Hotchkiss, 1948).—By means of periodic 
acid, polysaccharides are oxidized to polyaldehydes, which stain intensely with 
fuchsin sulphite. 


Staining of Acid Polysaccharides.—This is the method of Hale (1946). By 
submitting the tissue sections to the action of an acid solution of ferric hydroxide 
(equal parts of dialysed iron and 2 M acetic acid) and—after rinsing—to 0-02 M 
potassium ferrocyanide in 0:14 M hydrochloric acid, and, finally, to contrast 
staining with fuchsin, it is possible to demonstrate the iron, which is bound to the 
acid polysaccharides and not to the neutral ones or to tks proteins, as Prussian blue. 
(Acid polysaccharides are hyaluronic acid, chondroitin sulphuric acid and heparin.) 


Observations 


(1) The matrix of the connective tissue which stains metachromatically is demonstrable 


histochemically as an acid polysaccharide. 
The staining is found to be greatly reduced, or to have disappeared, after living 
connective tissue (in this case corium) has been submitted to the action of a solution 
of hyaluronidase,* administered in the form of intracutaneous injection. 
Biopsy, obtained ten minutes after the injection, reveals a fainter colour in 
stained sections (oedema). One to three hours later, the staining is again somewhat 
more marked. The mast cells now hold fewer granules, and there is an initial 
concourse of round cells in the perivascular areas and—more diffusely—of histio- 
cytes. Six to eight hours after the injection it is very difficult to discern the mast 
cells, and the staining of the matrix is faint. There is some infiltration of lympho- 
cytes. Twenty-four hours after the injection the matrix is faintly stained or 
unstained. There are some small mast cells holding few granules. If a new 
injection into the same site is given at this juncture, no mast cells are seen after the 
course of two to four hours; probably the granules have been ejected. From 48 
to 72 hours after the injection more and larger mast cells appear. Metachromatic 
staining, also in the extra-cellular areas, particularly around the mast cells. 
Three to four days after the injection, the restitution has progressed further, 
and the number of mast cells has increased, often considerably. Some perivascular 
cellular infiltration is also seen, where inactivated hyaluronidase has been injected; 
but there is no secondary concourse of mast cells. 
It was observed incidentally in the experiments on skin in which every subject had 
two symmetrical wounds, one injected with hyaluronidase and one with saline 
solution, that the former usually had a shorter healing time. When also consider- 
ing Sylven’s finding of an extremely ample metachromatic ground substance, 
numerous connective-tissue cells with a non-granular metachromatic cytoplasm and 
accumulation of granular mast cells at the marginal zones of the wound (Sylven, 
1941), this phenomenon may be interpreted as an over-compensatory neo-produc- 
tion of matrix on the part of the mast cells, a process which should favour healing. 


* The preparations of hyaluronidase derived from bovine testes were kindly supplied by the 
wedish medicinal factory LEO. 
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Fic. 1.—Synovial membrane of knee joint; male 68 years old. Staining: Toluidine blue | per mille 
(aqueous solution), mast cells red, other elements blue. Fig. 2 represents the framed field. 


(4) On the whole, the number of mast cells varies with the amount of metachromatic 
ground substance. The granules of the mast cells stain, under all circumstances, 
like this substance. 

(5) In connective tissue from myxoedematous skin, which holds a large amount of 
histochemically demonstrable hyaluronic acid (Asboe-Hansen, 1950; Chain and 
Duthie, 1940; Trotter and Eden, 1942; Watson, 1946), there are numerous, large 
mast cells showing a varying, but predominantly pronounced granulation. Only 
a few fibroblasts are seen. The number* and size of the mast cells as well as their 
saturation with granules subsides together with the free, metachromatic substance, 
when treated with thyroid hormone. 

After the action of hyaluronidase on the living corium, the metachromasia 
of the ground substance subsides considerably, in places apparently completely. 
As compared with normal skin (see above), the restitution of the **‘ mucin ”’ in 
myxoedematous skin is more rapid, and the preponderance of mast cells in this 
phase is more marked. In corium from thyrotoxic subjects, no (or very slight) meta- 
chromatic ground substance is demonstrable, and the mast cells are few and small. 

(6) In Wharton’s jelly, which contains plenty of hyaluronic acid, there are numerous 
large mesenchymal cells with an ample, metachromatic cytoplasm, staining like 
acid polysaccharides. During the last foetal months, cells with a metachromatic 
granulation are seen. 

(7) Twenty-eight eyes were studied. In the membranes, particularly in the ciliary body 
and corneal limbus, but also in the iris, there were metachromatic cells, some of 
which were highly granular. Mast cells in the eye have previously been described 
by Holmgren and Stenbeck (1940) who reported a finding which is interesting in 


ax * Meaning the number demonstrable with the staining methods in question. The possible 
emission of the granules is a source of error to be considered. 
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Fic. 2.—The same preparation as Fig. 1 (framed field). Synovial elements including ten mast 

cells, four of which are marked: (1) densely granulated deep mast cell; (2) a more superficial mast 

cell, less saturated with granules; (3) in the synovial lining a poorly granulated mast cell, showing 

an even fainter staining; (4) mast cell, containing no granules, free in the joint cavity, identified 
by a very faint metachromasia of its cytoplasm. 


this connection, viz. an increase in the number of mast cells in the ciliary body and 
iris in glaucoma. 

In the synovial membrane there are 5 to 10 times as many cells as in the corium, 
and the cells are much larger. Although mast cells are encountered in all layers 
(Fig. 1), they occur in the largest numbers immediately below the superficial lining 
of flat connective-tissue cells, apparently without correlation to the blood vessels. 
Deeper down, they are mainly localized around the vessels. In several places, mast 
cells are seen among the lining cells and free in the joint cavity (in the intervillous 
spaces). 

The following observation of the synovial mast cells is striking (Fig. 2): the 
deep cells are most saturated with granules, the saturation decreasing towards 
the surface. The free cells in the joint cavity exhibit no granulation, but can be 
differentiated from others by a very faint metachromasia of their cytoplasm. This 
sequence is surely of functional importance, and one cannot help but consider 
it as an expression of functional phases on the part of the mast cells. In the loose 
connective tissue of normal synovial membranes, the mast cells are indubitably 
the characteristic cell element, by virtue of their number as well as of their size. 
Metachromasia of the intercellular substance is seen everywhere in the synovial 
connective tissue, being most marked, however, in the superficial areas. 

It is relevant here to mention that in spot tests the synovial mucin stands out 
as a distinct, metachromatic (red) veil after staining of (bovine) synovial fluid 
with toluidine blue. With the same technique, synovial fluid, submitted to the 
action of hyaluronidase, will assume a diffuse, faintly blue colour. 
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Discussion 

The following facts, individually and as a whole, lend weighty support to the 
hypothesis that hyaluronic acid is produced by the mast cells: the presence of mast 
cells wherever hyaluronic acid is found (identified chemically, histochemically, 
or by means of a specific enzyme); the conformity between the staining property 
of mast cell granules and the hyaluronidase-digestible ground substance of con- 
nective tissue, Wharton’s jelly, the humours of the eye, and the synovial fluid; 
the increase in the number and size of mast cells in the presence of lasting increase 
in this substance; their compensatory (?) concourse where restitution takes place 
following enzymatic break-down of hyaluronic acid; their loss of granules in the 
presumed secretory phase; the localization of the metachromatic ground substance 
produced in the process of restitution first around the mast cells; the very pronounced 
accumulation and the various functional phases of the mast cells found in the 
synovial membrane surrounding a mesenchymal substance of which hyaluronic 
acid constitutes an essential part. 

The metachromatic matrix of the connective tissue produced by mast cells is 
not heparin. Hyaluronidase does not affect heparin (Humphrey, 1946) which, 
indeed, inhibits the effect of the enzyme (McClean, 1942). When removing 
biopsy specimens from myxoedematous tissue and from human mast-cell tumours 
(in the skin disease urticaria pigmentosa), the writer has not seen increased haemor- 
rhage as from skin infiltrated with heparin. 

Heparin may, on the other hand, be a preliminary stage of hyaluronic acid, 
a possibility which receives support from the failure of hyaluronidase to act upon 
mast-cell granules in vitro (Davies, 1942-43; Wislocki and others, 1947). 

On the basis of these observations, the writer feels justified in advancing the 
hypothesis that the mast cells produce the hyaluronic acid of the mesenchymal 
tissues, perhaps by way of a sulphuric preliminary stage which may be heparin. This 
unites and elucidates two hitherto unsolved problems: 

(1) The origin of the hyaluronic acid. 
(2) The function of the mast cells in the connective tissue. 

According to what has been stated above, the characteristic mucinous substance 
of the synovial fluid appears to be produced by mast cells in the synovial mem- 
brane. The water and the other constituents are presumably, according to other 
recent workers, produced by dialysis of blood plasma and lymph. The pronounced 
osmotic action of the mucin influences this exchange of water plus crystalloids. 


Summary 

In the synovial membrane, which surrounds a fluid largely consisting in all pro- 
bability of a dialysate of blood plasma plus ‘* mucin ”’ (hyaluronic acid), there are 
numerous, large mast cells in various functional phases: below they are highly 
granulated; superficially, however, and even among the lining cells, they are 
faintly granular. Mast cells without visible granules, but showing faint meta- 
chromasia, have been observed even inside the joint cavity. 

In a general way it has been found that where there is hyaluronic acid, there 
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are mast cells. Mast-cell granules stain, in all circumstances, like hyaluronic 
acid. Where accumulation of hyaluronic acid occurs, the number and size of the 
mast cells are increased. In the process of restitution following enzymatic break- 
down of hyaluronic acid in connective tissue, there will be a compensatory (7?) 
concourse of mast cells, loss of granules in the presumed secretory phase, and new 
production occurring first around mast cells or groups of mast cells. 

The hypothesis is advanced that the hyaluronic acid of the mesenchymal tissues 
is produced by mast cells. This simultaneously elucidates two unsolved mysteries, 
namely, the origin of this mucopolysaccharide, and the function of the mast cells 
in the connective tissue. 

The mucinous substance of the synovial fluid is formed by mast cells in the 
synovial membrane, and the pronounced osmotic action of the mucin influences 
the synovial content of water plus crystalloids, derived by dialysis from the vascular 
system. 
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Origine de la Mucine Synoviale 
Mast cell d’Ehrlich—élément sécréteur du tissu conjonctif 
RESUME 

Dans la membrane synoviale qui entoure un liquide dont la grande partie est formée, selon 
toute probabilité, par un dialysat du plasma sanguin et la *‘ mucine ” (acide hyaluronique), il y a 
de nombreuses et grandes mast cells aux différentes phases fonctionnelles: en bas elles sont fortement 
granulées; superficiellement cependant—y compris méme certaines cellules de revétement— 
il y a trés peu de granules. Ona méme observé des mast cells sans granules visibles mais montrant 
une légére métachromasie a |’intérieur de la cavité articulaire. 

En général on a trouvé que 1a ov il y avait de l’acide hyaluronique, il y avait aussi des mast 
cells. Les mast cells se colorent en toute circonstance de la méme maniére que l’acide hyaluronique. 
La ou une accumulation de I’acide hyaluronique a lieu, le nombre et le volume des mast cells se 
trouvent augmentés. Dans le processus de réintégration aprés la destruction de l’acide hya- 
luronique dans le tissu conjonctif par des enzymes, il y aurait une convergence compensatrice (?) 
des mast cells, une perte de granules au cours de la présumée phase sécrétrice et une nouvelle for- 
mation qui se produirait en premier lieu autour de mast cells ou de groupes de mast cells. 

On avance I’hypothése que l’acide hyaluronique des tissus mésenchymateux est formée par des 
mast cells. Ceci éclaircit deux mystéres a le fois: l’origine de ce mucopolysaccharide, et la fonction 
des mast cells dans le tissu conjonctif. 

La substance mucinique du liquide synovial est formée par des mast cells dans la membrane 
synoviale et l’action osmotique prononcée de la mucine influe sur le contenu synovial d’eau et de 
crystalloides provenant de la dialyse du systéme vasculaire. 


Origen de la Mucina Sinovial 
Mast cell de Ehrlich—elemento secretorio del tejido conjuntivo 
RESUMEN 


En la membrana sinovial que circunda el liquido constituido muy probablemente en su mayor 
parte por el producto de didlisis del plasma sanguineo y de la “ mucina ”’ (Acido hialurénico), se 
hallan numerosas y grandes mast cells en varias fases de funcién: debajo estan muy granuladas; 
superficialmente, sin embargo—y hasta en las células de revestimiento—las granulaciones son 
escasas. Mast cells, sin granulos visibles, pero mostrando tenue metacromasia, se han visto hasta 
dentro de la cavidad articular. 

Generalmente se ha observado que alli donde habia acido hialurénico también mast cells 
estaban presentes. Las mast cells se tifien siempre de la misma manera que el acido hialurénico. 
Cada vez que hay acumulaci6n del acido hialurénico el numero de las mast cells esta aumentado. 
En el proceso de integracién que sigue la destruccién enzimatica del Acido hialurénico en el tejido 
conjunctivo hay confluencia compensadora (7?) de las mast cells, pérdida de granulos en el curso 
de la supuesta fase secretoria y produccién neuva que se haria en primer lugar alrededor de las 
mast cells o de grupos de mast cells. 

Se propone la hipédtesis que el Acido hialurénico de los tejidos mesenquimatosos esta producida 
por mast cells. Esto aclara dos misterios a la vez: el origen de este mucopolisacarido y la funcién 
de las mast cells en el tejido conjuntivo. 

La substancia mucinosa del liquido sinovial esta producida por las mast cells en la membrana 
sinovial y la accién osmética pronunciada de la mucina influye sobre el contenido sinovial de agua 
y de cristaloides procedentes de la didlisis del sistema vascular. 





RHEUMATIC FEVER IN AIRMEN : 


STIGMA ANALYSIS WITH SOME CONTROLLED OBSERVATIONS 
ON CONVALESCENT DEPRESSION AND ARTHRALGIAS 


BY 
CHRISTOPHER OUNSTED 


Glover (1946) has traced the steady decline of acute rheumatism in the British 
armed forces over the last hundred years. The disease has become at once less 
common and less severe. Recent papers from English sources confirm this 
trend. Copeman (1944) reported 42 cases, only two of whom showed evidence 
of carditis, and Reynell described 25 consecutive cases, all with a mild course. 
Canadian and American reports showed, however, that among their troops severe 
forms of rheumatic fever were common. Ferguson (1943) reported 243 cases, 
27 per cent. of whom had cardiac damage, and 6 per cent. a rheumatoid syndrome. 
Griffith (1946) found, among 1,046 American servicemen with the disease, 119 
cases of rheumatic pneumonitis and 52 examples of the ** acute fulminating ”’ type. 

The aim of this small study was to analyse the manifestations of acute 
rheumatism as they were seen in young British airmen stationed in the Midlands 
of England between December, 1946, and June, 1948, and from this analysis to 
make a picture of the form this protean disease took in our particular community. 


Cases 


There were 35 cases of rheumatic fever and nine cases of chronic rheumatic 
heart disease admitted to our general hospital during this period. These 44 cases 
formed 0-58 per cent. of the 7,560 total admissions to hospital. The long period 
of bed-rest required gave these patients an importance greater than their numbers 
suggest. In fact, they accounted for approximately 20 per cent. of the bed-days 
occupied in the medical unit. 


Aetiology.—The patients were non-commissioned officers and airmen, the 
great preponderance being freshly enlisted conscripts. There was an emphasis 
on the younger age-group slightly disproportionate to the age distribution among 
the airmen in our region. Twenty-six of the patients had less than a year’s service. 
Twelve months was roughly half the period of service at that time. (Quinn (1947) 
showed that rheumatic servicemen were likely to manifest their disease during their 
first year with the forces.) 

The disease did not occur in epidemic form, and admissions were spread 
smoothly over the winter months. Cases were drawn from widely separated 
stations, the distribution being even from one to another. 


Features of the Disease.—For the purposes of this study the features of the disease 
lave been divided into three groups. 
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Major Criteria—(1) Migrating polyarthritis. 
(2) Carditis. 
(3) History of previous rheumatic fever. 
(4) Fever. 
(5) Chorea. 
Minor Criteria—(1) Pneumonitis. 
(2) Tachycardia. 
(3) Nodules. 
(4) Erythema marginatum. 
(5) Epistaxis. 
(6) Abdominal pain. 
(7) Elevation of the erythrocyte sedimentation rate (E.S.R.). 
(8) Encephalopathy. 
Ancillary Criteria— 
(1) Infections in the 6 weeks preceding the onset of the disease. 
(2) Residual arthralgia. 
(3) Convalescent depression. 


Table I (opposite) shows the incidence of these stigmata; it will be seen that 31 
of the 35 cases had five or more. 


Discussion of Table I and Definition of Criteria 
Major Criteria 


(1) Arthritis—Migrating polyarthritis was present in every case. This concurs 
with De Liee’s statement (1947) that the adult form of the disease is still seldom 
seen without joint involvement. Table II (page 162) shows the joints involved in the 
acute phase; as is usual, the larger joints, and the lower limbs, bore the brunt of the 
attack. All grades of severity were seen, from the classical hot swollen tender 
joints to those with only slight pain on movement. Whenever the knees were 
involved there was, at some stage, evidence of fluid. Salicylate therapy brought 
rapid relief, and there was usually a latent interval of 1-2 weeks before the residual 
arthralgias, which are discussed below, made themselves felt. 

(2) Carditis—This was considered certain in the presence of: 

(i) Heart failure (one case); 

(ii) Pericardial friction rub or pericardial effusion (four cases); 

(iii) Permanent diastolic bruit (eight cases); 

(iv) Permanent apical systolic murmur (seven cases), if (a) holosystolic, moderately 
or very loud, constant at varied rates and in all positions, or (5) associated with 
radioscopic evidence of enlargement of the left auricle or of the whole heart. 
Master (1948) has re-emphasized the significance of these murmurs; White (1944) 
and Parkinson (1945) accept such findings as presumptive evidence of cardiac 
involvement. 

Carditis was considered probable in the presence of : 


(i) Transient diastolic murmurs (three cases), 
(ii) Transient organic-type systolic apical murmurs (four cases), 
(iii) Bradycardia (ten cases). 


This last sign has been carefully analysed as a rheumatic phenomenon by) 
Glazebrook (1941), who found it to be present in 30 of 100 cases and to carry : 
definite prognostic gravity. For the purposes of our series we defined bradycardia 
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retrospectively, as a resting pulse sustained for 2 days or more at a rate 20 beats 
a minute less than the sleeping pulse of the same patient recorded when all evidence 
of active disease was at an end. This cumbersome definition had the merit of 
allowing for individual variations. Of the ten cases with bradycardia,. six showed 
other clinical evidence of carditis. Electrocardiographic records were obtained 
in six cases and showed the rhythm to be of sinus origin in each case. We did not 
detect interference dissociation (Bartlett, 1946), perhaps because we were seldom 
able to make more than one record of each case. 
In all, then, 24 of our 35 cases showed some clinical evidence of carditis. In 
- fifteen cases carditis was considered certain, and in nine, probable. It is noteworthy 
that of these 24 cases, eleven gave a clear history of a previous attack of rheumatic 
fever; of those cases without obvious carditis, only one had a positive history. 
We did not employ the E.C.G. as a diagnostic criterion because we did not 
make records sufficiently frequently. Among cases in the same age-group, Black- 
man (1948) found 98-4 per cent. with abnormal records. Table III contrasts the 
average duration of a raised sedimentation rate. 


TABLE Iil 
AVERAGE DURATION OF RAISED E.S.R. 
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(3) Past History.—Twelve cases gave a clear past history of rheumatic fever; 
of these four gave a history of rheumatic fever in parents or siblings. All, save one, 
in this group showed evidence of carditis. 

(4) Fever.—Twenty-nine of 35 patients showed fever sustained for 2 days or 
longer, or recurring over 5 days or longer. In general the initial temperature was 
101-102° F., and there was a rapid fall with the institution of salicylate therapy. 
There were three cases of polycyclic type, with recurrence of fever in hospital. 
Four patients were febrile for more than 10 days in spite of a salicylate dosage of 
240-360 gr. daily; two of these patients were febrile for more than 25 days. 

(5) Chorea.—This was seen in only one patient. 


D.W., a clerk (general duties), aged 18 years 11 months, had one year’s service. 
His mother had had an attack of acute rheumatism. He himself had had no previous 
illnesses except coughs and colds. Six weeks before admission to hospital he was noticed 
to be nervous and forgetful, with weeping attacks, and began to stutter and to fidget. 
About 3 weeks before admission he was subject to disciplinary action for incompetence 
and stupidity; later he remarked of this episode, “* I cried all the time, but, you know,’ 
I couldn’t have cared less.”” Ten days before admission he developed tonsillitis, 
and a B-haemolytic streptococcus was recovered from his throat. Twenty-four hours 
before admission he became very ill, with fever, flitting joint pains, violent choreiform 
movements, and mental disturbance. 

On admission (28.6.47) the essential findings were: temperature 101° F.; heavily 
furred tongue; hallucinated and grossly disorientated; choreiform movements involving 
the whole voluntary musculature; marked hypotonia; reflexes retained; both wrists 
and the left ankle swollen and tender; pulse 120, regular; apex in 5th intercostal space, 
4 in. from the midline; holosystolic apical murmur, harsh and moderately loud, constant 
in all positions; other systems normal. 

For the next 5 days his chorea and his mental disorder continued unabated in spite 
of increasingly heavy dosage of phenobarbitone; the movements then gradually became 
less in violence and frequency until, after 3 weeks, the signs of chorea were minimal. 
Resolution of the mental symptoms began on the 6th day and was complete by the 
14th. He retained an amnesia for the period from 2 days before admission to the 10th 
day in hospital. 

The acute arthritis resolved with salicylate therapy on the 4th day. He developed 
a stiff shoulder on the 23rd day with the characteristics of a periarticular fibrositis. 

On the Sth day in hospital typical lesions of erythema marginatum appeared about 
the wrists, ankles, and trunk; they faded during the next 3 days. 

The heart showed a transient apical diastolic bruit in the second month and an 
electrocardiograph at this time showed negative T-waves in the four classical leads. 
The apical systolic bruit became progressively more obvious, being ultimately classified 
as very loud, and at the Sth month radioscopy showed left auricular enlargement. 

He became grossly obese before discharge. 

This case, apart from chorea, showed carditis, polyarthritis, erythema marginatum, 
residual arthralgia, and, finally, obesity. It may be that the streptococcal infection, 
superimposed upon a developing chorea, was responsible for the severity of the disease. 


Minor Criteria 

(1) Pneumonitis——Four patients showed pneumonitis as defined by Griffith 
1946); two were examples. of the acute primary group, preceding the onset of 
irthritis; two were secondary acute types. These four patients averaged 9-25 
‘heumatic stigmata apiece. 
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(2) Tachycardia.—This was seen persisting in an afebrile phase in seven patients, 
three of whom had certain evidence of carditis. 

(3) Nodules.—There were four patients with rheumatic nodules, all with certain 
carditis. 

(4) Erythema.—Erythema was recorded on Table I only when the classical 
lesions of erythema marginatum were seen. There were four cases, all with certain 
carditis. Erythema nodosum had been diagnosed in one other patient 2 weeks 
before the onset of arthritis. 

(5) Epistaxis.—This occurred in four cases. In three the bleeding, which was 
copious, preceded the exhibition of salicylates; in these patients, therefore, the 
disease, and not the drug, was responsible. 

(6) Sedimentation Rate.—The E.S.R. is recognized as the most sensitive measure 
for detecting variations in rheumatic activity from time to time in any given case 
(Wasson, 1941). The E.S.R.s recorded in Table I as significant were required 
to show (a) an initial value above 65 mm. in the Ist hour (Westergren), and (b) a 
rate sustained above 10 mm. in the Ist hour for more than 30 days. Of the 35 
cases, 32 satisfied this definition. High rates sustained over long periods were 
common in this series (Table IV). 

(7) Abdominal Pain.—Pain in the abdomen occurred in four patients; in one 
it was associated with diarrhoea and was the presenting symptom. In no case 
did the pain dominate the clinical picture as it may in childhood (Hansen, 1943). 

(8) Encephalopathy.—Bruetsch (1939; 1940; 1947a and b) has surveyed and 
extended the concept of rheumatic encephalopathy. He considered that, in its 
chronic form, it was responsible for a number of schizophrenic reactions in young 
adults. Warren (1947) found five cases with mental disturbance among 207 cases 
of rheumatic fever. 

Among our 35 cases there were three with gross mental disturbance. One 
patient, described above, showed hallucinosis and disorientation associated with 
chorea gravis. The second case had identical mental symptoms without any 
signs of chorea. This patient presented as an acute fulminating type, with high 
fever, severe polyarthritis and a large pericardial effusion; he was grossly 
disorientated and hallucinated. Mental recovery was complete in 10 days and, like 
the first patient, he became obese when convalescent. 

The third patient had had a severe rheumatic invasion with pancarditis, poly- 
arthritis, nodules, and erythema marginatum. In the 5th month he was entering 
a quiescent phase, having established mitral and aortic valvular lesions. At this 
time it was noticed that he had become withdrawn and secretive. Ten days later 
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he attempted suicide, and succeeded in opening both pericardium and pleura 
with a knife. He was examined by a psychiatrist and found to be hallucinated and 
profoundly depressed. He was later certified because of increasing dementia of 
schizophrenic type. 

Warren and Chornyak (1947) warned against the confusion of salicylism with 
encephalopathy: none of our patients were taking salicylates at the onset of their 
mental symptoms. 

(9) Convalescent Depressions.—Apart from the gross aberrations just described, 
minor emotional disturbance was common. In the convalescent phase fifteen 
patients developed depressive symptoms. The. syndrome, which was similar 
in each case, was mild and transient. It might have escaped notice, were it not 
that these patients were seen daily over several months. Further the medical 
officers were conscious of the danger of iatrogenic cardiac neuroses, and were, 
therefore alert to variations in the emotional tone of their patients. In the typical 
case symptoms began in the subacute phase of the disease, when the E.S.R. had 
fallen to between 20-40 mm. Over a few days lethargy and a sense of heaviness 
crept over the patient, he became quiet and depressed and so remained for about 
a week; symptoms then melted away leaving a normal personality. 

There seemed four possible explanations for this syndrome. 





(a) Salicylism. This was ruled out by the fact that in all but two cases salicylates had 
been withdrawn for more than a week before the onset of symptoms; 

(6) Immobility. Our patients were treated with long periods of absolute and partial 
rest. Robertson (1946), appalled at the incidence of neuroses among rheumatic 
fever patients, studied the effect of early ambulation and achieved a sharp reduction 
in the number of neurotics by his methods. We were fortunate in having a group of 
patients to serve as a control in this particular. There were, in the same wards, 
28 cases of primary sero-fibrinous pleural effusion. These cases and the rheumatic 
group were treated with nearly identical periods of absolute and partial rest. The 
two groups were parallel in age, length of service, and social origin; both groups 
knew that, after a long stay in hospital, they were likely to be discharged the Service 
on medical grounds; both groups were offered educational and occupational 
therapy. In no case did the depressive syndrome appear among the group with 
pleural effusion, although there were two cases of anxiety neurosis in each group; 

(c) It therefore seemed likely that the syndrome was dependent on the rheumatic 
process per se, and was analogous with the depression which follows influenza; 

(d) Hubble (1943) has re-emphasized that the rheumatic diathesis contains a quantitative 
increase in kinesis and emotional tension. Such a constitution might of itself 
determine a depressive reaction in a bedfast patient. However, in this series, 
since the rheumatic process was active at the time of study, distinctions between 
disease and diathesis would have been invalid. 


The syndrome of convalescent depression is, of course, well known. It is 
stressed here because of the difficulty which we experienced in distinguishing this 
enign entity from the onset of a cardiac neurosis. 

(10) Residual Arthralgias.—Fibrositic pains in the convalescent phase have been 
lefined by Copeman (1944). Twenty-eight of our patients showed pain, stiffness, 
ind signs suggestive of periarticular fibrositis in one joint or more during the 
ubacute phase of the disease (Table V, overleaf). 
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TABLE V 
JOINTS INVOLVED IN RESIDUAL ARTHRALGIA 









Involvement 










Joint 





Total cases 





Shoulder 





Knee 


Elbow 














Hand (fingers) .. ig 2 | 2 4 


; 
| 
































Ankle 





Wrist 





Foot (toes) 





Spine 








The fact that the shoulders were so frequently involved suggested that the 
posture of absolute rest, with the shoulders immobile, might have been the sole 
cause of the condition. The control group with pleural effusions were examined, 
therefore, and no comparable lesions were found in any patient. Nevertheless, 
it does seem possible that immobility played some part since (a) stiff shoulders 
commonly developed when hand and forearm movement was allowed, the patient 
still lying on his back; (6) the stiffness was worst in the mornings; (c) gentle move- 
ments under a radiant heat lamp gave much relief. 

Two patients, in whom residual arthralgias of larger joints were prominent 
features, exhibited a ‘‘ rheumatoid ’’ syndrome in the hands. The essential 
features were pain and periarticular swelling of the metacarpophalangeal joints 
and wrists with rapid wasting of the associated muscles. Pain in the joints, and 
loss of power in the small muscles of the hands, lasted a few weeks; the pain then 
resolved, and there was a rapid return of mobility, and regeneration of the muscles. 
No permanent damage remained; radiographs showed no changes in the bones 
or joint spaces. It seems possible that the underlying pathology was the same 
in the residual arthralgias and in this ‘**‘ rheumatoid ’’ syndrome, the difference 
in signs being due simply to the type of joint involved. 

(11) Prior Infection.—Streptococcal infection commonly initiates the rheumatic 
process (Coburn, 1940; Parkinson, 1945; Griffith, 1947; Kerr, 1948). Twenty-six 
of our cases had a history of an infection, usually a sore throat, in the six 
weeks preceding their attack, and this was employed as a confirmatory diagnostic 
factor. 





Outcome.—All patients were required to walk briskly over a measured mile 
before they were discharged. Two patients, both with double valve lesions, showed 
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a pulse rate persistently raised for more than an hour after the conclusion of the walk. 
One patient, with neuro-circulatory asthenia, complained of breathlessness. The 
remaining 41 patients showed neither discomfort nor persistent tachycardia. 
This agrees well with the findings of Wilson (1948), who showed that 90 per cent. of 
known rheumatics with cardiac involvement were able to perform their work 
without symptoms. 


Characteristics of the Series.—Jones (1944), Griffith (1947), Taran (1946), 
and Sokolow (1947) have each laid down major and minor criteria for the diagnosis 
of rheumatic fever. The emphasis varies from author to author, nor is this un- 
expected in a disease so sensitive to variations in ecological influences. 

Among our patients the disease appeared as a febrile polyarthritis following 
an upper respiratory infection, and showed carditis and a prolonged elevation 
of the E.S.R. Residual arthralgias, bradycardia, and a convalescent depression 
emerged as integral features of the syndrome. Although many were left with 
obvious cardiac damage, all were capable of work when discharged. 

It appears probable, then, that serious rheumatic disease is still prevalent among 
conscripts in Great Britain. The benign cases described by Copeman (1944) 
and Reynell (1948) were studied in very different environments; Copeman’s were 
in the desert and Reynell’s in Italy, whilst our patients were in the Midlands, long 
ago condemned by Hilaire Belloc as *‘ sodden and unkind’’. Sampson (1945) 
has shown the importance of the physical environment in determining the nature 
of rheumatic disease. 

Twenty of the 44 cases of rheumatic disease seen in this period gave a clear 
history of an attack of rheumatic fever in childhood. It might perhaps be useful 
to place such men under special supervision throughout their service. Wilson 
(1948) in a series of more than a thousand well-supervised rheumatics, found a 
recurrence rate after puberty of only 3-9 per cent. 


Summary 


A consecutive series of 35 cases of rheumatic fever in young airmen was studied. 
The stigmata of the disease were analysed, and carditis, residual arthralgias, 
bradycardia, and a convalescent depression found to be integral features of the 
disease in this group. That the depressions and the arthralgias were truly rheumatic 
symptoms was confirmed by their absence in a control group of 28 patients with 
pleural effusions. 

It is suggested that environmental factors may have determined the severity 
cf the disease. 


[ wish to thank Sir J. Conybeare, Wing-Commander J. C. Bowe, and Dr. David Lewes for 
€>couragement and criticism. 
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Rhumatisme Articulaire Aigu chez les Aviateurs 
RESUME 


On étudia une série consécutive de 35 cas de rhumatisme articulaire aigu chez de jeunes aviateurs. 
Les stigmates de la maladie furent analysés et on trouva que la cardite, les arthralgies résiduelles, 
la bradycardie, et la dépression des convalescents formaient des caractéristiques intégrantes a 
la maladie dans ce groupe. Le fait que la dépression et les arthralgies étaient réellement des symp- 
t6mes rhumatismaux fut confirmé par leur absence dans un groupe de 28 témoins atteints de 
pleurésie exsudative. 

On suggére que les facteurs du milieu ambiant auraient pu déterminer la sévérité de la maladie. 

























Reumatismo Articular Agudo en los Aviadores 
RESUMEN 


Se ha estudiado una serie consecutiva de 35 casos de reumatismo articular agudo en jévenes 
aviadores. Los estigmas de la enfermedad fueron analizados y se hallé que la carditis, las artralgias 
residuales, la bradicardia, y la depresidén de los convalecientes constituian rasgos integrantes de la 
enfermedad en este grupo. El hecho que la depresién y las artralgias eran realmente sintomas 
—s fué confirmado por su ausencia en el grupo de 28 testigos sufriendo de pleuresia exu- 

tiva. 

Se sugiere que factores del medio ambiente hubieran podido determinar la severidad de la 
enfermedad. 
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SYMPTOMATIC ARTHRITIS 
DUE TO HYPERTROPHIC PULMONARY OSTEO- 
ARTHROPATHY IN PULMONARY 
NEOPLASTIC DISEASE* 


A REPORT OF SEVEN CASES 


BY 
HILARY H. HOLMES, ELI BAUMAN, and CHARLES RAGAN 


From the Department of Medicine, Columbia University College of Physicians and 
Surgeons, and the Edward Daniels Faulkner Arthritis Clinic of the Presbyterian 
Hospital, New York, N.Y. 


Clubbed fingers and hypertrophic osteo-arthropathy have been associated 
with a wide variety of diseases, including suppurative processes in the chest (White- 
side, 1914; Springthorpe, 1895), chronic gastro-intestinal disorders—such as ulcera- 
tive colitis, regional enteritis and sprue, and cirrhosis of the liver—(Schlicke and 
Bargen, 1940), congenital heart disease (White and Sprague, 1929), subacute 
bacterial endocarditis (Cotton, 1922), and pulmonary neoplasms (Strangeways 
and Ponder, 1908). Clubbing of the fingers is not infrequently the first clinical 
manifestation of pulmonary malignancy, but a polyarthritis due to hypertrophic 
pulmonary osteo-arthropathy is rarely considered as a possible presenting symptom 
of a pulmonary tumour (Craig, 1937). During a period of five years we have seen 
seven patients who presented themselves complaining of ‘‘ joint pain ’’, ‘‘ joint 
swelling ’’, or ‘‘ arthritis ’’, although the underlying disease was pulmonary 
malignancy. Three of these patients had been treated for arthritis and the chest 
lesion had not been recognized for a period of months after treatment for arthritis 
had been started. In five of the patients joint pain had preceded clubbing—at 
least to the patient’s knowledge. In the absence of radiographs showing sub- 
periosteal bone proliferation, the diagnosis could not have been made in these 
patients. Because of this, it was felt that a detailed report of these patients would be 
worth while in order to note certain features of the syndrome and to emphasize that 
hypertrophic pulmonary osteo-arthropathy must be considered in the investigation 
of the patient with arthritic complaints. 


Case Reports 


Case 1.—V.L., a Puerto Rican male, aged 48, was admitted to hospital on August 30, 
1948, complaining of pain in his ankles for nine months, pains in his wrists and elbows 
for three months, and clubbing of the fingers for six weeks. A review of his past medical 
history was essentially negative except for primary syphilis in 1926 and a weight loss of 
20 Ib. in eight months. Nine months before admission, he had noticed pain on motion 
of the left ankle which was worse in inclement weather. His local physician treated 
im for arthritis but within six weeks he developed similar symptoms in the left knee and 
ubsequently noticed involvement of the elbows, wrists, and hips. Six weeks before 
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admission he began to notice clubbing of his fingers. A chest x ray taken at another 
hospital ten months before admission was reported negative. 

Physical examination revealed clubbing of the fingers and toes, enlargement of all the 
joints in the lower extremities, and fluid in the right knee. Laboratory examinations 
(including complete blood counts, sedimentation rate, and alkaline phosphatase) were 
within normal limits. X rays of the extremities showed marked subperiosteal bone 
proliferation along the shafts of all the long bones. An x ray of the chest showed an 
ovoid shadow in the right lower lobe of his lung which was thought to be a bronchogenic 
carcinoma of the right lower lobe. A pneumonectomy was performed on September 9, 
1948, and carcinoma of the right lower lobe with metastases to the hilar and pleural nodes 
was found at operation and proven histologically. He had an uneventful post-operative 
course. Relief of joint symptoms was noted within several hours following operation. 
On October 22, 1948, he was seen in the Out-patient Department and had no complaints. 
There was no objective evidence of arthritis clinically. At this time the right femur and 
right knee showed no change in the radiographical appearance from the pre-operative 
films. On June 27, 1949, his only complaint was dyspnoea on exertion and pain in the 
right chest wall. He was gaining weight rapidly and had no joint symptoms. 


Case 2.—N.P.B., a 41-year-old linotype operator, presented himself complaining 
of ‘* swollen fingers and feet *’ of eleven weeks’ duration. He had also noted a loss of 
14 lb. in weight during the same period. He smoked an average of thirty cigarettes daily 
and had had an excessive alcoholic intake for many years. Past medical history revealed 
a chronic discharge from his ears for years, as well as a marked post-nasal drip and cough 
productive of a tablespoonful of sputum every morning for twelve years. On May 22, 
1947, the patient noted swelling of both ankles. His physician stated that this was due 
to ‘‘ poor circulation *’ and prescribed vitamins. Two weeks later he began to have 
sharp pains in both knees and these persisted until his admission to hospital on 
September 9, 1947. Swelling of his feet had been present for four weeks and redness of 
his fingertips for three weeks. 

Physical examination disclosed a lenticular opacity in the right eye and a watery 
discharge from both ears. Examination of the chest and abdomen was normal except 
for hepatomegaly. There was pitting oedema of the ankles and a fusiform swelling of the 
proximal interphalangeal joints of the fingers, as well as clubbing. The laboratory 
examinations (including complete blood count, urine analysis, Kline, alkaline phosphatase, 
and electrocardiogram) were normal except for the sedimentation rate which was 98 mm. 
in 1 hour. X ray of the chest showed a spherical shadow of increased density 2} cm. 
in diameter in the lower lateral portion of the right upper lobe of the lung, which was 
thought to have the appearance of bronchogenic carcinoma. Skeletal survey was negative 
except for slight thickening of the posterior margin of the cortex of the left fibula in its 
distal third due to subperiosteal bone production. Pulmonary studies showed minor 
impairment of pulmonary function. 

On October 15, 1947, a right upper lobectomy was performed and bronchogenic car- 
cinoma was found which was confirmed histologically. Three days later there was a 
definite remission of the arthritic symptoms. His post-operative course was complicated 
by the development of partial atelectasis of the right lower lobe and pneumonia of that 
lobe. He was discharged on the thirteenth post-operative day and x rays showed complete 
expansion of the remaining lobes of the right lung. When seen one month later he had 
no respiratory or joint symptoms and has remained asymptomatic until the present time. 
X-ray examination of the extremities on July 22, 1949, showed no change in the appearance 
of the subperiosteal bone proliferation. 


Case 3.—L.F.B., a 62-year-old shiploader, was admitted to the hospital on February 2, 
1949, complaining of joint pains for one year, cough and progressive shortness of breath 
for eight months. He had smoked forty cigarettes daily for 35 years and had noted a 
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weight loss of 45 Ib. in nine months. His past medical history was otherwise negative 
except for varicose veins and varicose ulcers several years previously. Twelve months 
before admission the patient had noted moderately severe pain in his hands and knees. 
On the advice of his physician he had had all his teeth extracted without relief of his pain. 
Shortly afterward he developed pleuritic pain in the left lateral chest wall which had per- 
sisted continuously up to admission. At the same time he developed a cough with blood- 
flecked sputum. He had also noticed swelling and tenderness of both nipples for 
six months, and he had had an audible wheeze for one month and hoarseness for one week. 
Clubbing of the fingers had been present for eleven months but his physician had told 
him to ** forget it ’’. 

Physical examination revealed paralysis of the left vocal cord, dullness over the left 
upper chest anteriorly and posteriorly with decreased expansion in this area. The heart 
showed auricular fibrillation but was not enlarged or otherwise remarkable. The liver 
was markedly enlarged and varicosities of the left leg were noted. The laboratory 
examinations (including a complete blood count, urine analysis, cephalin flocculation, 
alkaline phosphatase, and serum protein partition) were normal. However, the electro- 
cardiogram showed auricular fibrillation and low voltage. The bromosulphalein test 
showed 20 per cent. retention after 30 minutes. X rays of the lungs showed a malignant 
lesion in the left upper lobe, extending into the overlying ribs. Skeletal survey revealed 
osteo-arthropathy of the distal ends of the clavicles, both tibiae and fibulae, the metacarpals, 
and the metatarsals. 

Radiotherapy was instituted without relief of any of the chest symptoms or the joint 
pains and the patient died on June 1, 1949. Permission for an autopsy was not granted. 


Case 4.—S.P., a 54-year-old white male, Yugoslav-born, asbestos insulator, was 
admitted on January 24, 1949, because of clubbing of the fingers of three months’ duration. 
He had noted a weight loss of 20 Ib. in the preceding six months. He smoked forty 
cigarettes daily. Two years previously his left elbow had been aspirated for bursitis. 
For six months he had had pain in his hips and knees. The other joints became painful 
gradually and by the time of admission, all the joints of his extremities were involved. 
Ankle oedema had been present for five months. His presenting symptom of bulbous 
swellings of the tips of his fingers had been increasing for three months. Three days prior 
to admission, he began to cough and had expectorated some blood. On physical examina- 
tion persistent rales were present at the left base, as well as marked clubbing of the fingers 
and toes, and swelling of the wrists and ankles but there was no pain or redness. 

Laboratory examination showed a marked reduction of vital capacity (1,700 ml.) 
and x rays of the lungs demonstrated a slight prominence of the left hilar area. A skeletal 
x-ray survey showed osteo-arthritis of the spine and subperiosteal new bone formation 
of both femora and tibiae. Bronchoscopy demonstrated bleeding from the left lower 
lobe bronchus. On exploration, the patient was found to have numerous pleural metastases 
due to carcinoma from an unknown site. Post-operative palliative radiation was begun 
but the joint pain had persisted. When last seen on June 6, 1949, he was having severe 
pain in his chest and the joints of his left arm. 


Case 5.—J.P., a 40-year-old Italian fur-dresser, was admitted to the Presbyterian 
Hospital on July 30, 1944, complaining of swelling of his toes and fingertips and pain 
in his knees for four months. He smoked one package of cigarettes daily and had noted 
1 productive cough for three years. His past medical history was otherwise negative. 
Physical examination revealed clubbing of the fingers and toes. His knees were swollen 
ind tender with some joint effusion. Laboratory examinations (including complete blood 
ount, Kline, serum protein partition, calcium, phosphatase, and cephalin flocculation) 
vere within normal limits. Erythrocyte sedimentation rate was 95 mm. in 1 hour. 
Arterial oxygen saturation was 95 per cent. Catheterization of the right auricle showed 
only 43 per cent. oxygen saturation of mixed venous blood. X rays of the long bones 
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showed a marked periosteal reaction around the ankles and knees and metatarsals of th: 
feet. Bronchograms were normal and x rays of the chest showed prominent marking 
in the left hilum. 

The patient’s temperature ranged between 100° and 102° F. and in the eighth week hx 
developed an area of increased density projecting from the left hilum. When thoracotomy 
was suggested, the patient signed out of the hospital but he returned one month later. 
X rays showed extensive, progressive increase in the size of the mass in the left hilar area 
Radiotherapy was attempted but was not well tolerated, and there was no improvement 
in joint symptoms. The patient was taken home where he died on January 1, 1945. 


Case 6.—G.Z.B., a 45-year-old male, was admitted on October 26, 1948, for pain 
and swelling of the hands, knees, and feet of ten months’ duration. His past medical 
history was non-contributory. Three months previous to admission he had noticed 
swelling of the ankles and two months previously gradual enlargement of the hands 
and wrists had begun. For three weeks before admission, he had had a productive cough 
without haemoptysis. Examination of the chest was normal except for an expiratory 
wheeze over the right upper lobe. The hands were markedly thickened and there was 
clubbing of the fingers. There were joint effusions in both knees. The feet were enlarged 
and swollen with pitting oedema which extended up to the knees. 

Laboratory examinations were normal except for elevation of the erythrocyte sedi- 
mentation rate to 49 mm. in one hour. X rays of the chest revealed a shadow of increased 
density in the right upper lobe suggestive of bronchogenic carcinoma. Skeletal films 
showed subperiosteal new bone formation of the ulna, radius, metacarpals, femur, and 
tibia bi-laterally. On October 28, 1948, a right pneumonectomy was performed and an 
irregularly firm tumour of the apical portion of the right upper lobe and a nodule in the 
lower lobe were found which were proven histologically to be bronchogenic carcinoma. 
There was no lymph-node enlargement. On the first post-operative day the pains in his 
joints had completely disappeared, although they recurred to a mild degree on the fifth 
post-operative day. Two months later, he developed low back pain with sciatica, and was 
found to have pelvic and lumbosacral metastases. Arrangements were made for terminal 
care. 


Case 7.—A.O., a 32-year-old female, entered the Vanderbilt Clinic on June 7, 1949, 
because of pain in the knees, swelling of the left ankle, and clubbing of the fingers for 
six months. The patient had had a “ giant cell tumour ’’ removed from the extensor 
tendon of the middle finger of the right hand in March, 1947, at another hospital. In 
October, 1947, a tumour of similar histopathology was removed from the right wrist. 
The tumour recurred and the arm was amputated (mid-humerus) in January, 1948. 
Nodules subsequently appeared in the occipital region of the scalp and the right upper 
lobe of the lung. Biopsies of the available lesions showed them to be similar in histological! 
appearance but impossible to classify. 

In August, 1948, the patient began to have pain and stiffness in both knees with 
swelling of the left foot and ankle. Subperiosteal bone proliferation of the long bones, 
metatarsals, and right clavicle was demonstrable by x ray, as well as clubbing of the 
fingers and toes. 

Radiotherapy to the subcutaneous nodules, mediastinum, and left ankle caused some 
clearing. However, the pain in the joints of the extremities had remained severe up to 
the time she was last seen on July 5, 1949. 


Discussion 

The patients reported reveal the fact that a pulmonary malignancy, whethe 
primary or secondary, small in size or extensive, may produce the phenomeno! 
of hypertrophic pulmonary osteo-arthropathy. This may result in symptoms an 
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signs of a severe polyarthritis. Surgical excision of the pulmonary neoplasm was 
followed by rapid subsidence of joint symptoms in three patients in the present 
series, although there was no change in the radiographical appearance of the in- 
volved bones twenty months after the surgical excision in one patient. When 
surgical resection of the pulmonary neoplasm was not performed there was no 
improvement in joint symptoms despite radiation therapy. 

Mendlowitz (1942) has suggested that the increase of digital blood flow and the 
decrease in the brachial-digital arterial pressure gradient which he found to be 
present in simple non-hereditary clubbing might be related to the pathogenesis 
of this condition. When body changes and hypertrophic pulmonary osteo-arthro- 
pathy were present, the pressure gradient was normal. Mendlowitz proposed that 
the bone changes were in the nature of a compensatory mechanism. With this 
exception there is no satisfactory explanation for the finding of clubbed fingers and 
of hypertrophic pulmonary osteo-arthropathy, particularly that seen associated 
with small intrapulmonary tumours. In such instances, one might presuppose 
the elaboration of some osteoblast-stimulating substance by the tumour since 
there are no abnormalities in pulmonary or cardiac function. 


Summary 
Seven patients are reported in whom pulmonary osteo-arthropathy was asso- 
ciated with pulmonary neoplasia. In five of these patients joint pains appeared 
to precede the clubbing of the fingers. In three instances treatment for arthritis 
had preceded by several months the recognition of the underlying pulmonary 
lesion. Surgical removal of the tumour relieved the joint symptoms, but did not 
cause regression of the periosteal lesions. 
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Arthrite Symptomatique due a |’Ostéo-arthropathie Pulmonaire Hypertrophique 
dans la Maladie Pulmonaire Néoplasique 
RESUME 

On relate le cas de sept malades chez qui l’ostéo-arthropathie se trouvait associée 4 la néoplasie 
pulmonaire. Chez cing d’entre eux les douleurs articulaires semblérent se présenter avant l’appari- 
tion des doigts hippocratiques. Dans trois cas le traitement de l’arthrite avait précédé de plusieurs 
mois le diagnostic de la lésion pulmonaire primordiale. L’ablation de la tumeur fit disparaitre 

les sympt6mes articulaires sans faire rétrocéder les lésions périostiques. 


Artritis Sintomatica Debida a la Osteo-artropatia Pulmonar Hipertrofica 
en la Enfermedad Pulmonar Neoplasica 
RESUMEN 
Se comunica el caso de siete enfermos en los cuales osteo-artropatia estaba asociada a la 
»plasia pulmonar. En cinco de ellos los dolores articulares parecian haber precedido los dedos 
ocraticos. En tres casos el tratamiento de la artritis habia precedido de varios meses el diag- 
stico de la lesién pulmonar fundamental. La ablacién quirtrgica del tumor hizo desaparecer los 
tomas articulares sin hacer regresar las lesiones del periostio. 












CLINICAL TRIAL OF CALCIUM 
ORTHO-IODOXY BENZOATE 


BY 


G. D. KERSLEY and N. R. W. SIMPSON 
From the Royal National Hospital for Rheumatic Diseases, Bath 





Calcium ortho-iodoxybenzoate and its precursors ortho-iodobenzoic acid and 
ortho-iodoso-benzoic acid were first described by Meyer and his co-workers in 
1892. It contains two double-bonded oxygen atoms linked to the iodine. The 
use of this product in the treatment of arthritis has been reported on favourably 
by Young and Youmans (1926); Cottrell (1927); Millard Smith (1927, 1928); 
Young (1928); Harbinson (1929); and Cohen (1937). Pemberton (1939), however, 
reported its effect as being merely that of a glorified salicylate. The product 
has been available commercially as Arthrytin, Artox, Oxo-ate B, Calcoid, and 
Calsiod. 

Conditions of Test.— During the last year a small series of 22 cases of osteo-arthritis, 
three cases of ankylosing spondylitis, and two cases of rheumatoid arthritis have 
been the subject of a test of the drug at this hospital. It was made up in tablet 
form and administered orally. The tablets were supplied in two forms, marked 
A and B; one contained calcium ortho-iodoxybenzoate (Arthrytin), the other was 
a ‘‘dummy ”’ tablet containing 23 gr. aspirin in an inert base. At no time until 
the conclusion of the test did anyone in the hospital know which tablets contained 
the drug under trial. The tablets were administered for at least 4 to 6 weeks. 

All patients were periodically assessed with regard to pain and limitation of 
movement; the latter was measured accurately by means of a goniometer. All 
patients were given routine physiotherapy and hydrotherapy during their stay in 
hospital, but no other treatment with the exception of the one under trial. 
Results.—As regards limitation of movement, all patients showed some slight 
degree of improvement, but not more so than occurs with physiotherapy and hydro- 
therapy alone. It was therefore considered that this factor should not be taken 
into account in estimating the results. The diminishment of pain was of course 
purely subjective. 

Cases given Tablets A.—Nine cases of osteo-arthritis, two cases of rheumatoid 
arthritis, and three cases of ankylosing spondylitis were treated. All patients 
said that their pain was diminished to a lesser or greater degree, six of these patients 
told us that their pain was completely removed by such treatment. Most patients 
also said that they slept better. We found that the improvement started within 
12 hours of beginning medication and stopped within 24 hours of ceasing to take 
the tablets. We had requests from both patients and their medical practitioners 
for the name of these tablets after they had returned home. 
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Cases given Tablets B.—Thirteen cases of osteo-arthritis were given these tablets. 
Some said they had a little improvement on medication, but the majority stated that 
they had no relief from pain whatsoever. 

At the end of the trial we found that tablets A were those containing 23 gr. 
aspirin and that tablets B were those containing 72 gr. calcium ortho- 
iodoxybenzoate. 

We therefore have not found any evidence from this series that the latter drug 
has any effect in the above types of cases. No toxic manifestations of any descrip- 
tion were noted during this trial. 


Summary 


Twenty-seven patients were given identical physical treatment except that 
fourteen received tablets A, containing 23 gr. aspirin, and thirteen received tablets 
B, containing 73 gr. calcium ortho-iodoxybenzoate (Arthrytin). No one concerned 
in the trial was aware which tablets were which. Those receiving tablets A showed 
subjective improvement in varying degrees, the rest reported little or no relief. 


We have to thank Messrs. May and Baker Ltd. for kindly supplying the tablets, and Dr. W. R. 
Thrower for his advice and help. 
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Essai Clinique de l’Ortho-iodoxybenzoate de Calcium 
RESUME 

On administra un traitement physique identique 4 vingt-sept malades; toutefois quatorze 
d’entre eux eurent des comprimés A, contenant env. 0-16 g. d’aspirine, tandis qu’on donna aux 
treize autres des comprimés B, contenant env. 0-5 g. d’ortho-iodoxybenzoate (Arthrytin). Aucun 
des sujets soumis a l’essai ne savait quels comprimés il avait absorbé. Ceux qui avait pris des 
comprimés A montrérent une amélioration subjective d’un dégré variable. Les autres ne mani- 
festérent aucun ou peu de soulagement. 


Ensayo Clinico del Orto-iodoxibenzoato de Calcio 
RESUMEN 


Un tratamiento fisico idéntico fué administrado a. veintisiete enfermos; catorce de ellos, sin 
embargo, tomaron comprimidos A conteniendo 0- 16 g. de aspirina, mientras que trece otros tomaron 
comprimidos B conteniendo 0-5 g. de orto-iodoxibenzoato (Arthrytin). Ninguno de los sujetos 
sometidos al experimento podia distinguir entre los comprimidos. Los que habian tomado 
los comprimidos A mostraron mejoria subjetiva de grado variable. El alivio de los demas fué 
poco o ninguno. 


































EMPIRE RHEUMATISM COUNCIL 


THIRTEENTH ANNUAL REPORT 





In presenting the 13th annual report of the Empire Rheumatism Council, the Chairman, 
Lord Horder, described the work of the Council during 1948 to 1949 under the headings 
of research, education, and relations abroad. In the field of research, he mentioned the 
investigation into the causes of rheumatoid arthritis begun in 1946 and recently ended. 
The data have been dealt with by the Council’s statistician, Dr. Lewis-Faning, and the 
report is to be published as a special supplement to the Annals of the Rheumatic Diseases. 
Another inquiry by Dr. Maunsell into the relation of allergy to rheumatoid arthritis has 
revealed that there is no significant difference in allergic tendency between patients with 
rheumatoid arthritis and controls, but that where allergy exists in the former the incidence 
of infection is higher. An experimental study has shown that the permeability of arthritic 
joints is increased. The keen interest of the Council in developments related to cortisone 
treatment was stressed. 

Among the educational efforts of the Council the well-attended lecture courses for 
practitioners held at Apothecaries’ Hall, and the lecture conferences arranged for hospital 
staff in various parts of the country were referred to. 

The Canadian Arthritis and Rheumatism Society and the Australian Rheumatism 
Council are now affiliated to the Empire Rheumatism Council, and application for 
affiliation has also been received from the New Zealand Rheumatism Council. 


THE HEBERDEN SOCIETY 


ANNUAL REPORT, 1949-30 





The Society has now completed the thirteenth year of its existence. In view of the 
considerable list of candidates waiting for admission to the Society it was agreed at the 
Annual General Meeting that Rule 20 of our Constitution shall in future be strictly 
adhered to. It reads as follows: ‘“‘ An Ordinary Member who is absent from three 
consecutive Annual General Meetings shall cease, ipso facto, to be a Member of the 
Society, unless a reason is furnished acceptable to the Executive Committee.” 

Seven meetings have been held during the year. On January 7 a clinical meeting 
was held by invitation at the Royal Free Hospital, followed by a paper by Dr. J. S. Lawrence 
on ‘* Plasma viscosity ’’. A discussion on “‘ Is electro-therapy empirical ? ’’ was opened 
on March 4 by Mr. G. W. Marshall (Deputy Director of Research, National Electricity 
Board), who was followed by Drs P. Bauwens and. W. S. Tegner. A spirited debate 
followed, and the verdict remained in doubt. A demonstration case-conference session 
under the chairmanship of Dr. Alice Stewart, F.R.C.P., of the Department of Social 
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Medicine at Oxford, was held on April 8, at the West London Hospital; this meeting 
attracted great interest outside as well as within the society, and besides medical members 
and guests several almoners and social workers joined in the discussion. On July 15 some 
forty members dined at Magdalen College, Oxford, by kind arrangement of Prof. L. J. 
Witts, who had promised to give the Heberden Round next day at the Radcliffe Infirmary; 
in his unavoidable absence the Round was ably carried out by Drs Buzzard and Truelove, 
and members were greeted by the Regius Professor of Physic (Dr. A. D. Gardner). 

On October 7 a clinical meeting was held at the Postgraduate Medical School, Hammer- 
smith, at which, amongst other interesting exhibits, the first case of rheumatoid arthritis 
to be treated with ACTH in this country was shown by permission of Dr. Eric Bywaters. 
This was preceded by a paper on ‘‘ Temperature gradients and blood-flow in the limbs, 
and the effects of local application of cold’’ by Dr. L. G. C. Pugh, who showed slides of 
the normal temperature gradients in the arm and thigh, and discussed his observation 
that sympathetic nerve block fails to increase the peripheral blood-flow during application 
of cold. 

The Heberden Oration was delivered on December 9 by Prof. F. Wood Jones, F.R.C.S., 
F.R.S., at the Royal College of Surgeons. The title was ‘* Classical Gout ”’, the full text 
was later published in the British Medical Journal. The same evening eighty members 
and guests dined in the library of the College by kind invitation of the President, Sir Cecil 
Wakeley. The principal guests at this function were Lord Lucas of Chilworth and Lord 
Webb-Johnson, who both spoke briefly, Lord Amulree, Dr. H. A. Clegg (editor of the 
British Medical Journal), and Dr. T. F. Fox (editor of The Lancet). The toast of the guests 
was proposed by the Senior Secretary, Dr. R. M. Mason. After dinner the President 
presented the Heberden Medal to Prof. Wood Jones. 

The past year has been rendered notable in rheumatology by the demonstration 
by Drs Hench, Kendall, Slocumb, and Polley of the remarkable clinical effect of the 
administration of Cortisone to patients with rheumatoid arthritis and rheumatic fever. 
This was announced at the Seventh International Congress on Rheumatic Diseases held 
in New York in June, at which the Society was officially represented by invitation of the 
United States Department of Health. It will be remembered that Dr. Hench was the 
last Heberden Orator and Medallist of the Society, and in his oration (1948) can be found 
the first hint of his subsequent discovery. 

The library has made progress, and it is hoped that every member may, in the course 
of time, present a volume or two in order that we may ultimately possess a copy of every 
work on rheumatism, gout, or arthritis published prior to 1900. 

Future meetings of the Society include the following: 


October 20, Friday, 4.30 for 5 p.m. 
Clinical Meeting at the Canadian Red Cross Hospital, Taplow. 


December 8, Friday, 4.30 for 5 p.m. 


Ordinary Meeting at the Meyerstein Theatre, Westminster Hospital, London. 
Annual Dinner. 






December 9, Saturday, 10.15 a.m. 

Annual General Meeting at the Meyerstein Theatre, Westminster Hospital, 
London. Discussion on ‘* Endocrine Aspects of the Rheumatic Diseases ”’, 
by Professor E. C. Dodds, F.R.S., and Dr. Peter Bishop. 


In addition it is possible that Dr. P. S. Hench (Mayo Clinic) will be taking part in 
an additional meeting, details of which will be circularized as necessary. Titles and 
summaries of original communications which members wish to make to the Society 
should be sent to the Senior Hon. Secretary (Dr. R. M. Mason), together with an abstract 
not exceeding fifty words, at least one month before the date of meeting. Additional 
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meetings will be arranged if necessary. Abstracts of papers delivered are published in 
this Journal. 





March Meeting.—A Meeting of the Heberden Society was held at the Nuffield 
Rheumatism Research Centre, Royal Infirmary, Manchester, on March 10, 1950, 
Dr. J. H. Kellgren being the host, with Dr. W. S. C. Copeman, the President, 
in the Chair. 


The demonstrations included methods of measuring joint flow through the knee, 
power of grip, and joint tenderness, which could be used, particularly in rheumatoid 
arthritis, in assessing changes as a result of therapeutic measures. A paper was read by 
Dr. O. Janus on ‘‘ The Assay of Rapidly Acting Remedies in Rheumatoid Arthritis ”’, 
illustrating that by means of these methods with others, it might be possible to recognize 
the potency of, for example ACTH, even when given in such small doses that no obvious 
clinical effect is apparent. Dr. J. Ball gave an illustrated demonstration of tendon lesions 
in rheumatoid arthritis which has since been published in this Journal (1950, 9, 48). Dr. 
J. H. Kellgren with Dr. E. P. Samuels gave a similar demonstration of the sensitivity and 
innervation of articular capsule, which has also been published (Kellgren, J. H., and 
Samuel, E. P. (1950). J. Bone Jt Surg., 32b, 84). Prof. S. L. Baker described an unusual 
disease of bone collagen, Dr. J. S. Lawrence read a paper on ‘‘ Preliminary Findings 
of the Walkden Survey ’’ (now being carried out in association with the department), 
and Dr. Kellgren showed a film illustrating the effects of ACTH on a case of rheumatoid 
arthritis. 


On the following day, March 11, there were visits to the Walkden Miners’ 
Clinic, and to the Devonshire Royal Hospital, Buxton. 


Heberden Round.—Prof. F. Coste, of the University of Paris, gave the 
Heberden Round at the Hépital Cochin, Paris, on May 20, 1950, and cases and 
short papers were presented by his associates and members of his unit. A full 
report will appear in the September issue of this Journal. 


NEW YORK RHEUMATISM ASSOCIATION 


The Annual Meeting of the New York Rheumatism Association was held 
at the New York Academy of Medicine on April 12, 1950. Dr. Edward F. Hartung 
presided. 


Drs Leon Sokoloff, Sigmund L. Wilens, and Joseph J. Bunim presented a paper entitled 
** Arteritis of Striated Muscle in Rheumatoid Arthritis ’’. In five of fifty cases of rheuma- 
toid arthritis, muscle biopsy revealed an arteritis similar to that seen in rheumatic fever, 
but unlike that of periarteritis nodosa. The authors felt that this lesion was part of 
the rheumatoid disease process which had involved the blood vessels. 

Drs Maurice E. Wolf, Adolph Weissman, and Sigmund P. Winter gave a preliminary 
report on ‘*‘ A New Approach to the Problem of Periarticular Calcifications ’’. The 
opinion was expressed that periarticular calcifications may be associated with some 
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metabolic disorder since a large percentage of these patients had an elevation of their 
blood cholesterols. 

‘** The Effect of the Hyperadrenal State on Connective Tissue ’’ was reported upon by 
Drs Charles M. Plotz, Edward L. Howes, Karl Meyer, James W. Blunt, Raffaelo Lattes, 
and Charles Ragan. It was noted that biopsy wounds in patients receiving Compound E 
or ACTH healed poorly. Re-biopsy of the original biopsy site, showed little evidence of 
healing. Only a small amount of granulation tissue and a few fibroblasts were seen. 
This delay in healing was demonstrated experimentally in skin, muscle and visceral wounds 
as well as in bone fractures. Various other steroids, which were tried, did not delay 
wound healing. 

‘* The Effect of ACTH on Gout; Possible Significance ’’ was discussed by Drs 
Alexander B. Gutman and T. F. Yu. They found that all cases of acute attacks of gouty 
arthritis were helped by ACTH. Some cases had complete remission, others had only 
partial relief. Some, but not all, cases had recurrence of symptoms when ACTH was 
stopped. Patients with chronic tophaceous gout, who were not having attacks were given 
ACTH. Only one developed an acute attack when treatment was stopped. ACTH 
was found to cause an increase in uric acid excretion, the mechanism probably being on 
the basis of inhibition of tubular reabsorption. 

‘* The Use of Epinephrine, Pregnenolone, and Testosterone in the Treatment of 
Rheumatoid Arthritis’’ was reported upon by Drs C. Maynard Guest, William H. 
Kammerer, Solomon A. Berson, and Russell L. Cecil. Epinephrine was used in one-half 
mg. doses every six hours. Pregnenolone was used daily, 300 mg. by injection. Testos- 
terone was given hypodermically, 200 mg. a day. None of the patients improved while 
under treatment with any of the above-mentioned agents. 

Drs John Staige Davis and Harry Bartfeld described the use of ‘‘ Acetoxypregnenolone 
(Artisone) in the Treatment of Rheumatoid Arthritis’’. In their series, 59 per cent. 
of the patients had improved, 18 per cent. having a striking improvement. Their opinion 
was that results may be excellent in occasional cases, but that these are few and far between. 

The following members were elected to be officers of the New York Rheumatism 
Association for the coming year : 


President : Cornelius H. Traeger. 
Vice-President : Robert L. Preston. 
Secretary-Treasurer : Robert M. Lintz. 


NATIONAL DANISH ASSOCIATION AGAINST 
RHEUMATIC DISEASE 


In spite of the general scarcity of money, the Association is still in a strong position. 
In its annual report for 1948 to 1949, it is pointed out that during the last year the Asso- 
ciation made its largest financial contribution ever for the treatment of impecunious 
rheumatic patients. A film has recently been completed to show to the public the signi- 
ficance of rheumatic disease. There are several research problems under investigation, 
such as the study of the relation of hyaluronidase to rheumatic disease, the question of 
allergy, and the circulation and metabolism in the smallest blood vessels. The Asso- 
ciation is co-operating with the Pathological Institute of the University of Copenhagen in 
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an investigation into morbid changes in joints. The questions of social and occupational 
factors in rheumatism are being studied in co-operation with factory inspectors and insur- 
ance societies. 





NEW YORK ACADEMY OF MEDICINE 


At a special meeting arranged by the Committee on Medical Education of the 
New York Academy of Medicine and held on January 12, 1950, a Symposium 
was presented on the Present Status of Cortisone and ACTH. 

The seven articles listed below, which comprise the Symposium, have been published 


in the Bulletin of the New York Academy of Medicine for April, 1950, and abstracts 
will appear in the September issue of this Journal. 


Effects of Cortisone and ACTH on Rheumatoid Arthritis. 
R. H. Freyberg 


The Effect of Cortisone and ACTH on Rheumatic Fever. 
C. McEwen, J. J. Bunim, J. S. Baldwin, A. G. Kuttner, S. B. Appel, and 
A. J. Kaltman 
Treatment of Disseminated Lupus Erythematosus with Cortisone and 
Adrenocorticotropin. 
G. Baehr and L. J. Soffer 
The Use of ACTH and Cortisone in Neoplastic Disease. 
O. H. Pearson, L. P. Eliel, and T. R. Talbot, Jr. 
Physiology of the Pituitary-Adrenal System. 
J. A. Russell 
The Effect of ACTH and Cortisone on Connective Tissue. 
C. Ragan, E. L. Howes, C. M. Plotz, K. Meyer, J. W. Blunt, and R. Lattes 


The Relationship of Adrenal Cortical Activity to Immune Responses. 
E. E. Fischel 
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Clinics —ADULT RHEUMATISM. 
HARROGATE, Royal Bath Hospital. 


Monday, 9 a.m., Dr. Reah. 

Tuesday, 2 p.m., Dr. Yeoman. 

Wednesday, 9 a.m., Dr. Yeoman; 4 p.m., Dr. Reah. 
Thursday, 9 a.m., Dr. Hartfall; 2 p.m., Dr. Yeoman. 
Friday, 9 a.m., Dr. Yeoman; 2 p.m., Dr. Reah. 









These times replace those given on p. 79 of the March 1950 issue of this Journal. 





BOOK REVIEW 


The Pathology of Articular and Spinal Diseases. By Douglas Collins, O.B.E., M.D. 
1949. Ed. Arnold and Co., London. Pp. 331. Illustrated. 35s. 


This excellent book fills a gap on the shelves which has always been vacant, and 
one, moreover, of which too many pathologists have been unaware. It is to be hoped 
that this authoritative description of pathological changes in joints will be widely read; 
its views are as sound as its allocation of space, which is primerily devoted to the common 
joint diseases. There are 199 illustrations, all of them original (nowadays itself original) 
and that works out to 0-62 illustrations per page of text. They are excellently photo- 
graphed, well chosen, and well reproduced, and there is, moreover, as far as your reviewer 
can judge, none of that dubious modern practice of inserting some of the illustrations 
twice. Each chapter is followed by a brief and select list of references, chosen for their 
importance rather than because they are by friends of the author, recent, listed by other 
writers, written in the author’s mother tongue, or furnished free by a drug house card- 
index service. 

The book starts in orthodox fashion with anatomy and physiology, proceeds with a 
brief (20-page) review of bone diseases, and then passes on to trauma, osteo-arthritis, gout, 
specific infections, rheumatic fever, rheumatoid arthritis (51 pages), etc., ending with 
80 useful pages on the spine. 

The changes described in ankylosing spondylitis, based on four autopsies and the 
literature, are of outstanding interest, since previous descriptions have been very meagre 
and in some instances based on cases whose nosological status was rather less than 
doubtful. 

To-day, when so much is made of the rare extra-articular manifestations of joint 
disease, when there is such insistence that rheumatoid arthritis is a generalized disease, 
it is refreshing to find a book written primarily on the joint changes. Changes in other 
organs are briefly mentioned but not illustrated (with the exception of a myocardial Aschoff 
nodule), which is a little surprising, since the book is entitled ‘‘ Pathology of Articular and 
Spinal Diseases °’ rather than ‘* Pathology of the Joints ’’. The essential value of the book 
is that it covers a terrain neglected by the average pathologist, whose explorations are 
usually confined to the cavities of the head, chest, and abdomen, leaving 80 per cent. of 
the body (gravimetrically) untouched. The clinician will benefit very considerably, 
although he may regret the lack of individual details or case records, inevitable in such a 
primarily pathological presentation. The radiologist will learn a good deal from the 
numerous bone sections illustrated. 

If any criticism can be made of such an outstanding and indispensable contribution, 
it is that the reader finds it difficult to ascertain exactly how much is derived from the 
literature and how much from the author’s own experience, since few statistics are cited 
relating to an original series. 'We may be certain, however, that the literature has been 
critically assessed and that the personal observations and conclusions are securely founded. 
Finally, the style is lucid, easy to read (‘‘ most modern studies suggest that the gouty inherit 
more than their family wine-cellars *’), and free from unnecessary jargon. 


E, G. L. BYWATERS, 
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[This section of the ANNALS is published in collaboration with the two abstracting Journals, Abstracts of World Medicine, and A: stracts 
of World Surgery, Obstetrics and Gynaecology, published by the British Medical Association. 

sections: acute rheumatism; chronic articular rheumatism (rheumatoid arthritis, osteo-arthritis, spondylitis, miscellaneous); sciatica 
non-articular rheumatism; endocrinoloy; general pathology; other general articles. 
articles noted but not abstracted. Not all sections may be represented in any one issue.} 


Acute Rheumatism 


Chronic Rheumatic Encephalitis, Torsion Dystonia and 
Hallervorden-Spatz Disease. BENDA, C. E. (1949). 
Arch. Neurol. Psychiat., Chicago, 61, 137. 


Several authors have described a_ proliferative 
endarteritis with occlusion of small cerebral vessels, 
areas of cortical devastation, meningeal fibrosis, and the 
formation of nodules composed of mesodermal and glial 
elements, in acute rheumatic fever. 

Four cases are presented here because the neuropatho- 
logical appearances considered to be typical of chronic 
rheumatic encephalitis were associated with unusual 
neurological manifestations. 

The first patient, delivered by instruments of a syphilitic 
mother. At 3 years she had an acute attack of “ brain 
fever” with convulsions. She became “ difficult ’’, had 
an I.Q. of 43 and an enlarged heart with mitral regur- 
gitation. She died at 35 years of pulmonary tuberculosis. 
Necropsy showed occiusion of small arteries and capil- 
laries with endothelial and adventitial proliferation; 
lemon-shaped and butterfly-shaped areas of the cortex 
were devoid of nerve cells, and small nodules were 
scattered along the meninges. There was rheumatic 
endocarditis and mitral stenosis. 

The second patient did not talk until the age of 3 years. 
At 10 she had chorea, became “ difficult’ with a low 
1.Q. She died at 21 of tuberculous pneumonia. 
Necropsy revealed old rheumatic endocarditis and 
endarteritis of the leptomeningeal vessels, cortical areas 
devoid of nerve cells, and demyelination and occlusion of 
vessels in the basal ganglia. 

The third patient was normal until an attack of “* brain 
fever”’ at 19 months, after which she was unable to 
walk or talk. Torsion and spasm of the muscles of 
the trunk and neck developed, with choreoathetotic 
movements of the limbs. A diagnosis of torsion 
dystonia was made. She died at the age of 19 years 
of bronchopneumonia. Necropsy revealed rheumatic 
endocarditis with mitral stenosis. The brain showed 
acellular cortical areas, endarteritis of meningeal vessels, 
and nodular thickenings of the arachnoid. The basal 
ganglia and cerebellum were most affected, and there 
were heavy deposits of iron in the globus pallidus. 

The fourth patient was backward from birth and spoke 
and walked with difficulty. At 9 there was a right-sided 
pyramidal defect, and later a left-sided one also. She 
died at 11; at necropsy large deposits of iron were found 
in the globus pallidus. There was much glial prolifera- 
tion, especially in the perivascular areas, around which 
there were necrosis and demyelination. The lepto- 
meninges were thickened and there were granulomatous 
nodules along the walls of the lateral ventricles. 

The histological findings in these four cases are those 
of a chronic productive encephalitis. The vascular 
changes in the brain, associated with similar alterations in 
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vessels elsewhere, especially in the heart, are considered 
sufficiently specific to establish the meningo-encephalitis, 
The deposits of iron in the fourth case were far in excess 
of the amount expected in encephalitis and suggested 
a diagnosis of Hallervorden-Spatz disease, a familial 
condition in which extrapyramidal hyperkinesis appears 
at about 10, with death in the thirties. A large amount 
of iron pigment in the globus pallidus and substantia 
nigra is characteristic. The clinical signs also include 
pyramidal defect, gliosis and thickening of the lepto- 
meninges. It is suggested that Hallervorden-Spatz 
disease may not be a degenerative morbid entity. 
Torsion dystonia is a clinical concept and Hallervorden- 
Spatz disease primarily neuropathological. The fourth 
case suggests that torsion dystonia and Hallervorden- 
Spatz disease are manifestations of rheumatic meningo- 
encephalitis. John Marshall. 


















Studies of the Pathogenesis of Rheumatic Fever. I. 
The Antistreptolysin Titre in Acute Tonsillitis. (In 
English.) WINBLAD,S., MALMROS, H., and WILANDER, 
O. (1949). Acta med. scand., 133, 358. 


This is the second of two papers by these authors, 
the first dealing with the antistreptolysin-O titre (A.S.T.) 
of the blood in acute tonsillitis, and the present one 
with the titre when acute tonsillitis is followed by 
rheumatic fever. Serial investigations of A.S.T. and 
erythrocyte sedimentation rate (E.S.R.) were carried out 
on 96 patients with rheumatic fever, of whom 72 had a 
prodromal infection of the upper respiratory tract. The 
A.S.T. was raised in 90 per cent. of the patients and there 
was a correlation between this titre and the erythrocyte 
sedimentation rate. The two curves were of similar 
shape, the A.S.T. following the erythrocyte sedimentation 
rate after an interval of 1 to 2 weeks and being highest 
in the more severe cases. In rheumatic fever the A.S.T. 
reaches a higher level and the curve, although more 
gentle, is more prolonged than in throat infections 
not followed by rheumatic manifestations. In certain 
cases the A.S.T. remains elevated much longer than the 
erythrocyte sedimentation rate, and these patients were 
repeatedly found to harbour the haemolytic streptococcus 
in the throat. . 

The authors conclude that the greater production 
of these antibodies in rheumatic fever compared with 
uncomplicated throat infection is due to the fact that 
the patients are “ immunized ” by the recurrent strepto- 
coccal infections which are a feature of rheumatic fever. 

Winston M. L. Turner. 










































































Prophylactic Sulphanilamide in Rheumatic Fever. Review 
of 548 Cases. Russo, S. D., Hoimes, M. C., and 
Stokes, H. L. (1949). Lancet, 2, 311. 


The results are reported of prophylactic adminis- 
tration of sulphanilamide in the prevention of relaj)s¢ 
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in childien who have had rheumatic fever. The recur- 
rence rate in 211 children aged 4 to 14 years who were 
given small daily doses of sulphanilamide was 3-2 per 
cent. In a control group in which the age distribution 
closely «matched that in the trial group, the rate was 
{1-8 per cent. It is considered that this difference is 
statistically significant. The haemolytic streptococcal 
carrier rate was also determined, and a reduction in the 
incidence of group-A streptococci was found in the 
treated group. There was some increase in the incidence 
of group-A strains resistant to sulphanilamide in the 
treated group. It is considered that sulphanilamide 
prophylaxis is of value, should begin between attacks, 
and should be continued up to the age of 14 years. 

A. Kekwick. 


Heparin Tolerance in Rheumatic Fever. ABRAHAMS, 
D. G., and GLynn, L. E. (1949). Clin. Sci., 8, 171. 


Heparin tolerance tests were carried out on 27 patients 
with rheumatic fever, sixteen normal subjects, and 26 
sufferers from active tuberculosis. In acute rheumatic 
fever there is an increase in resistance to the anti- 
coagulant activity of heparin. This resistance is related 
to rheumatic activity, but not to the erythrocyte sedi- 
mentation rate. The tuberculous patients showed some 
heparin tolerance, but this was far below that reached 
by the rheumatic patients. Jeffrey Boss. 


Segmental Colitis Associated with Rheumatic Fever. 
HERSHFIELD, B. M., and Marks, D. N. (1949). N.Y. 
St. J. Med., 49, 1702. 


Two cases of rheumatic fever are described in both of 
which signs of abdominal disease warranted laparotomy. 
At operation a segment of the colon was found to be 
thickened, inflamed, and oedematous. In each case the 
appendix was removed and histological examination 
revealed chronic inflammatory reaction in the stroma of 
the peritoneal coat. There were no specific lesions 
characteristic of rheumatic infection, but the changes 
were similar to those found in the synovial membranes in 
cases of rheumatic fever. 

In each case the condition in the colon subsided 
spontaneously during the week after operation. Investi- 
gations for the presence of any specific infective agent 
proved negative and the authors suggest that the lesions 
in the large bowel were manifestations of rheumatic 
infection. Kathleen M. Lawther. 


Coronary Occlusion and Myocardial Infarction Associated 
with Chronic Rheumatic Heart Disease. GARDNER, 
F. E., and Wuirte, P. D. (1949). Ann. intern. Med., 
31, 1003. 


At the Massachusetts General Hospital an analysis 
was made of data involving 6,000 consecutive necropsies. 
The analysis showed that 436 patients had died from 
rheumatic heart disease and that 513 patients had died 
from coronary disease. In 32 cases both conditions were 
present, but in only seven of these cases was the correct 
diagnosis made before death. Moreover, in 21 of the 
patients suffering from the two conditions rheumatic 
heart disease escaped diagnosis during life. Among 
10,c00 cases of cardiovascular disease the clinical 
dia:nosis of a rheumatic cardiac lesion with co-existent 
cor nary disease was made in 57 cases. The presence of 
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rheumatic disease was recognized in only 2 per cent. of 
patients with lesions of the coronary arteries, whereas the 
combined lesions were found in 6 per cent. of the series 
of necropsies on cases of coronary heart disease. On 
clinical examination the majority of combined lesions 
were discovered in elderly patients. It is not always easy 
to detect the presence of rheumatic heart disease in these 
patients, especially when there is no history of rheumatic 
fever. Even when auricular fibrillation is discovered the 
arrhythmia may not necessarily be a sequel to a rheumatic 
lesion. Usually little assistance is to be expected either 
from the radiological findings or from the electrocardio- 
grams. Auscultation for the characteristic murmurs of 
mitral stenosis constitutes an important clinical aid. 
Sometimes the murmurs associated with a lesion of the 
aortic valve may be attributed to atherosclerosis instead 
of rheumatic disease. 

It is considered that rheumatic heart disease plays no 
part in the pathogenesis of degeneration of the coronary 
arteries. This belief is supported by the fact that the 
series of necropsies did not include a single instance of 
the occurrence of combined lesions in a patient under 
40 years of age. On the other hand, it must be borne in 
mind that the two conditions may co-exist. A. Garland. 


The Q-T Interval in Acute Rheumatic Carditis. ABRAHAMS, 
D. G. (1949). Brit. Heart J., 11, 342. 


The Q-T interval was studied in 134 cases of acute 
rheumatism; in one hundred of these cases there was other 
evidence of active carditis, and in twelve of inactive 
carditis. The Q-T interval corrected for heart rate 
(Q-Tc) was calculated from Bazett’s formula Q-Tc= 


-T 
Q (where C=cycle length). The upper limit of normal 


for Q-Tc was taken as 0: 422 second for men and children, 
and 0-432 second for women. 

Q-Tc was prolonged in ninety out of one hundred cases 
of active carditis. In two of the ten cases with normal 
Q-Tc pericarditis was present; this is known to shorten 
Q-Tc (digitalis also has this effect). In eleven of the 
22 patients judged to have no carditis Q-Tc was pro- 
longed and in four of these cardiac damage was later 
revealed by the appearance of significant murmurs. 

Return of Q-Tc to normal occurred rapidly in those 
patients with active carditis who made an uninterrupted 
recovery, but in cases of prolonged activity Q-Tc 
remained lengthened after active carditis had ceased as 
judged by other criteria. Development of relapses in 
some cases, however, suggested that a prolonged Q-Tc 
occurring alone could be regarded as evidence of per- 
sistence of activity. Length of Q-Tc was found to vary 
directly as the erythrocyte sedimentation rate in patients 
not suffering from pericarditis or receiving digitalis, 
except during the later phases of a prolonged attack. 
The fact that Q-Tc is prolonged in cases of cardiac hyper- 
trophy limits the value of the measurement in long- 
standing rheumatic heart disease. J. W. Litchfield. 


Mucolytic Enzyme Systems. IX. Non-specific Hyaluroni- 
dase Inhibitor in Rheumatic Fever. Goon, R. A., and 
Guick, D. (1950). J. infect. Dis., 86, 38. 


Although it has been amply demonstrated that the 
B-haemolytic streptococcus is implicated in the causation 
of rheumatic fever, its exact aetiological role is as yet 
unknown. Meyer (Physiol. Rev., 1946, 27, 335) has 
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suggested that hyaluronidase liberated by invading 
streptococci (which have been shown to produce the 
enzyme) may damage synovial and connective tissues, 
which are rich in hyaluronic acid, and this hypothesis is 
supported by the finding of a raised specific antihyaluroni- 
dase titre in the serum of children with streptococcal 
infection, particularly when rheumatic fever subsequently 
develops. The authors have now studied, in children 
with active and inactive rheumatic fever, Sydenham’s 
chorea, and streptococcal pharyngitis, the concentration 
of the non-specific hyaluronidase inhibitor normally 
present in the serum and readily distinguishable from the 
specific antibody against hyaluronidase. [For details 
of the methods used, the original paper should be con- 
sulted. 

Whereas the concentration of hyaluronidase inhibitor 
in the serum of children with inactive rheumatic fever 
and with chorea uncomplicated by other rheumatic 
manifestations was generally lower (by about 40 per cent.) 
than the average for normal children, it was found to be 
raised significantly (by an average of 94-5 per cent.) in 
the serum of those with acute exudative rheumatism and 
those with streptococcal pharyngitis, the increase in 
individual cases being roughly proportional to the clinical 
severity of the attack. A similar rise in hyaluronidase- 
inhibiting activity of the serum has been reported in 
acute bacterial and virus infections, in disseminated 
malignant disease, and during involution of the uterus, 
and may represent either a non-specific defence reaction 
or a consequence of tissue destruction. On the other 
hand, the consistently lower values found among patients 
with inactive rheumatic fever and convalescents may be 
of significance in relation to susceptibility to rheumatic 
disease, although the authors emphasize that further 
research is) necessary before any conclusions may be 
drawn. D. I. Crowther. 


The Anti-exudative Action of Heparin in Acute 
Rheumatism. (Héparine et rhumatisme. L/’action 
anti-exsudative de Ihéparine.) DonzeLot, E., and 
KAUFMANN, H. (1949). Pr. méd., 57, 989. 


The authors used heparin in the treatment of eight cases 
of acute rheumatism which had failed to respond to 
salicylate therapy (salicylate dosage and blood levels are 
not given). They observed dramatic improvement in 
seven cases which included two cases of severe pancar- 
ditis. For mild cases 100 mg. heparin was given intra- 
venously 8-hourly for at least 5 to 7 days. In severe 
cases 300 mg. heparin in 500 ml. normal saline was 
infused over 24 hours, the daily dosage being gradually 
increased to 600 mg. and modified so that the coagulation 
time did not exceed 40 minutes. The course lasted for 
one week, and was repeated after several days in cases 
in which response was incomplete. Joint pains and 
swelling quickly subsided, abnormal cardiac physical 
signs and electrocardiographic changes disappeared, 
and erythrocyte sedimentation rates returned to normal; 
improvement continued after cessation of this treatment. 
After further observations of this therapy in chronic 
polyarthritis, pleural and pericardial effusions, pul- 
monary oedema, and post-phlebitic chronic oedema the 
authors are of the opinion that heparin has an anti- 
exudative effect, promoting resorption of exudates and 
oedema, as well as maintaining blood fluidity. 

I. Ansell. 
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Oral Penicillin for Children with Rheumatic Feyer, 
Horer, J. W. (1949). J. Pediat., 35, 135. 


A satisfactory level of penicillin in plasma for aboyt 
3 hours after each dose was obtained by giving orally 
tablets of penicillin, buffered with calcium carbonate and 
suitably flavoured, in doses of 100,000 units twice a day 
In 63 children who received this treatment for 7 months 
there was no group A haemolytic streptococcal upper 
respiratory disease, and only one child was found to be a 
carrier. Of 64 controls, four had group-A haemniolytic 
streptococcal upper respiratory infection and eleven were 
proved carriers. 
It is suggested that this method of treatment is likely 
to be effective in the prevention of rheumatic fever, 
R. S. Illingworth, 


Further Studies in Oral Penicillin in the Prophylaxis 
of Recurrent Rheumatic Fever. MALINER, M. M,, 
AMSTERDAM, S. D., and ARRECHE, C. C. (1949), 
J. Pediat., 35, 145. 


Penicillin lozenges, containing 5,000 units each, were 
given to 22 children one hour after meals. They were 
found to produce a penicillin level of 0-5 to 2 units per 
ml. of throat secretion at the end of one hour, a level 
high enough to ensure bacteriostasis of susceptible 
organisms for practically 2 hours. There was no 
noticeable amount of penicillin in the blood. A control 
group of 22 children were given dummy lozenges not 
containing penicillin. Throat swabs from four of the 
treated children showed a growth of haemolytic strepto- 
cocci, 34 of Streptococcus viridans, and four of Staphy- 
lococcus aureus. The authors conclude that this treat- 
ment should be of value in preventing relapses of rhev- 
matic fever. 

[The role of the 22 control children is obscure, because 
the result of throat swabs from these children is not 
given.] R. S. Illingworth. 


Serological Studies in Rheumatic Fever. I. The 
**Phase ’’ Reaction and the Detection of Autoantibodies 
in the Rheumatic State. Fiscuer, E. E., and PAuti, 
R.H. (1949). J. exp. Med., 89, 669. 


This work is reported from Columbia University and 
the —— Clinic of the Presbyterian Hospital, New 
York. 

Serum was obtained weekly from patients with 
rheumatic fever, 0-1 ml. of each specimen being mixed 
with an equal quantity of another sample from the same 
patient, incubated for 2 hours at 37° C., put in an ice-box 
overnight, and then centrifuged, agitated, and examined 
with a hand lens. Each sample was tested, with controls, 
against all the other samples from the same patient. The 
technique has been described in J. exp. Med., 1939, 69, 
143. 

No correlation was found between the occurrence of 
precipitation and the occurrence of any clinical episodes 
of sore throat or rheumatic fever. Furthermore, when 
the test was positive, dilution with an equal volume of 
saline produced negative results; this tends to show that 
the sera did not contain true precipitins. Diluted 
positive sera did not fix complement. Carmine dyes and 
collodion particles were used in an attempt to make the 
reaction more easily visible, but no agglutination 
occurred. 

Extract of heart, lung, or placenta from rheumatic 
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subjects, 0-2 ml., was mixed with 0-2 ml. of serum taken 
from patients of the same blood group with active 
rheumatism. To this was added 0-2 ml. of diluted 
complement containing 4 haemolytic units. After 30 
minutes’ incubation 0-2 ml. of sensitized sheep erythro- 
cytes was added. No evidence of complement fixation 
was found with dilutions of serum and tissue extract 
which were not anticomplementary alone. 

To tubes containing 0-2 ml. of colloidal particles and 
dilutions of clear saline extracts of antigen (non-rheumatic 
heart), 0-5 ml. of dilutions of various antibodies was 
added. After 2 hours at room temperature the mixture 
was centrifuged, agitated, and examined. The method 
gave positive results with known antigen-antibody 
systems, but inconstant qualitative relations were found 
when the same tests were repeated. There were no 
false-positive reactions. Further antigens were made 
up from various materials obtained at necropsy and 
prepared after storage with solid carbon dioxide by 
grinding with sand and extracting with cold saline to give 
a 20 per cent. mixture by weight. This was then centri- 
fuged and mixed with sera of patients with active 
rheumatism or syphilis and of the same blood group. 
The results were not specific. Normal sera rarely gave 
positive reactions with these antigens. Peter Harvey. 


Serum 
FISCHEL, E. E., 
J. clin. Invest., 


Serological Studies in Rheumatic Fever. II. 
Complement in the Rheumatic State. 
Pautt, R. H., and Lesn, J. (1949). 
28, Part II, 1172. 


Rheumatic Heart Failure with Respiratory Failure. 
(1949.) Amer. J. Med., 6, 781. 


Differential Diagnosis of Rheumatic and Congenital 
Heart Disease in Adults. Huss, J. G. F. (1950). N.Y. 
St. J. Med., 50, 169. 


The Etiology of Rheumatic Fever. 
Ann. intern. Med., 31, 715. 


Swirt, H. F. (1949). 


Treatment of Rheumatic Fever. (Tratamiento de la 
fiebre reumatica.) MANGUEL, M. (1949). Prensa 
med. argent., 36, 2449. 


Atrio-ventricular Dissociation with Rapid Ventricular 
Rate in Rheumatic Pancarditis. (Su di un caso di 
dissociazione atrio-ventricolare a ritmo ventricolare 
rapido in corso di pancardite reumatica.) SAaLmi, L. 
(1949). Clin. pediat., Bologna, 31, 403. 


Recent Advances in Diagnosis and Treatment of Rheumatic 
Fever. Weston, W. (1949), J. S.C. med. Ass., 45, 
362. 


Data on Rheumatic Fever and Rheumatic Heart Disease 
in Peru. (Datos sobre fiebre reumatica y cardiopatie 
reumatica en el Peri.) SuBIRIA CARRILLO, R. (1949). 
Gac. méd. Lima, 4, 35. 


Some Difficulties of the Rheumatic Fever Problem. 
Guy, P. (1949). Northw. Med., Seattle, 48, 845. 


ARare Form of Acute Rheumatism: Erythema Nodosum 
Recidivans. (Une forme rare de la maladie de 
houillaud l’erytheme noueux recidivant.) ISEMEIN, L. 

1949). Rev. Rhum., 16, 614. 
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Haemorrhagic Nephritis as the First Clinical Mani- 
festation of Rheumatism in a Child. (Néphrite 
hématurique, premiére manifestation clinique de la 
maladie rhumatismale chez un enfant.) ARSLANIAN, 
J. (1949). Rev. med. Moyen Orient, 16, 378. 


Clinical Trials of Succinates and of Heparin in Rheumatic 
Fever. GLAZEBROOK, A. J., and WRIGLEY, F. (1949). 
Brit. med. J., 2, 789. 


Considerations and New Concepts concerning Rheumatic 
Fever, with Conclusions Respecting their Application to 
Therapy. (Consideraciones y neuvos conceptos sobre 
la fibre reumatica con fines de ulterior aplicacion 
terapeutica.) PALacios, J. F. N. (1949). Med. 
colon., 14, 237. 


Intravenous Sodium Salicylate in the Treatment of Two 
Cases of Acute Articular Rheumatism with Spectacular 
Effect on the Course of the Disease. (Deux cas de 
rhumatisme articulaire aigu, traités par perfusion 
intra-veineuse de salicylate de soude. Action spec- 
taculaire du choc médicamenteux sur le cours de la 
maladie.) BOQuIEN, Y., HERVOUET, D., DAUPHIN, —, 
and ERIMBERGER, — (1949). Bull. Soc. méd. Hép. 
Paris, 65, 1232. 


Oral Penicillin Prophylaxis of Recurrences of Rheumatic 
Fever. Interim Report on Method After a Three-Year 
Study. KOHN, K. H., MiLzer, A., and MacLean H. 
(1950). J. Amer. med. Ass., 142, 20. 


Sodium Gentisate, a New Salicylic Derivative, in the 
Treatment of Acute Rheumatism. (Le gentisate de 
sodium (nouveau dérivé salicylé) et la thérapeutique du 
rhumatisme.articulaire aigu). DuCHEsNAY, G. (1950). 
Gaz. méd. France, 57, 32. 


The Real Incidence of the Rheumatic Factor in the 
Aetiology of Chorea Minor in Children. (Sulla reale 
indicenza del fattore reumatico nell’eziologia della 
Corea minor nei bambini.) Corba, R. (1949). Ann. 
ital. Pediat., 2, 502. 


Atypical Manifestations of Rheumatic Fever. Brapy, 
R. M. (1949). Marquette med. Rev., 15, 11. 
Rheumatic Fever in Kootenay County, Idaho. 


DopGE, 
H. J. (1949). 


Northw. Med., Seattle, 48, 550. 


Treatment of Acute Rheumatic Fever and Prevention of 
Recurrences. JACKSON, R. L. (1949). J. Amer. med. 
Ass., 141, 439. 


Salicylate Intoxication in Children. 
Cases. BuRKE, D. W. (1949). 
Phila., 3, 705. 


Report of Three 
Amer. Practit., 


Oral Penicillin for Children with Rheumatic Fever. 
Horer, J. W. (1949). J. Pediar., 35, 135. 


Further Studies on Oral Penicillin in the Prophylaxis of 


Recurrent Rheumatic Fever. 


MALINER, M. M., and 
ARRECHE, C. C. (1949). 


J. Pediat., 35, 145. 
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The Prevention of Rheumatic Fever. 
Kentucky med. J., 47, 180. 


The Radiology of Rheumatic Heart 
PARKINSON, J. (1949). Lancet, 1, 895. 


Acute Rheumatism. MAcKAy, N. R. (1949). 
med, J., 48, 50. 


Modern Methods of Treatment of Rheumatic Fever and 
its Cardiac Complications. (Procédés modernes pour 
le cure de la maladie rhumatismale et de ses com- 
plications cardiaques.) JAUBERT, A. (1949). J. med. 
Lyon, 30, 565. 


Acute Rheumatic Fever in the Aged. AppeLMAN, D. H., 
FeIMAN, M. S., and Harris, L. (1949). Amer. 
Heart J., 37, 982. 


Treatment of Rheumatic Fever. (Le traitement de la 
fi¢vre rhumatismale.) CAOuETTE, R. (1949). Laval 
méd., 14, 437. 


The Streptococcus and Acute Rheumatism. (Streptocoque 
et rhumatisme articulaire aigu.) CROSNIER, R. (1949). 
Ann. Méd., 50, 202. 


N.Z. 


Chronic Articular Rheumatism 
(Rheumatoid Arthritis) 


Felty’s Syndrome. Chronic Polyarthritis, Enlargement 
of the Spleen and Lymph Nodes, Leucopenia. (La 
sindrome di Felty. (Poliartrite cronica, (adeno)- 
splenomegalica, leucopenica).) Larizza, P., and 
ROvELLO, F. (1949). Arch. Patol. Clin. med., 27, 115. 
The essential features of Felty’s syndrome are chronic 

progressive symmetrical arthropathy, splenomegaly, and 

leucopenia with relative lymphocytosis and sometimes 
monocytosis. Additional features may include swelling 
of the lymph nodes, skin pigmentation, periods of 
pyrexia, hypochromic anaemia, enlargement of the liver, 
eosinophilia, and an achlorhydria that in some cases may 
be histamine-refractory. Many cases from the literature 
are discussed, and the authors add two of their own. 
There are three theories concerning the pathogenesis of 
the syndrome. (1) The hypertrophied spleen inhibits 
maturation of the myeloid series of cells, and prevents 
their release into the blood stream. (2) The spleen 
destroys an excessive number of leucocytes, and this 
leads to an attempt by the marrow to respond with 
hyperplasia. (3) Both spleen and bone-marrow lesions 
are due to an infective agent, which also causes the 
joint lesions. The authors believe that there is a definite 
causal relation between the blood and marrow changes 
on the one hand and changes in splenic function on the 
other, because in some cases there is a certain correlation 
between changes in the size of the spleen and changes 
in the severity of the disease, and because in some cases 
splenectomy leads to a considerable leucocytic response. 

The syndrome is differentiated from Still’s disease by 

the presence of leucopenia, the early appearance of 

lesions in cartilage and bone and, generally, the higher 
age incidence. Borderline cases, however, may occur. 

There is a certain resemblance to Banti’s syndrome, 

so far as the changes in blood and spleen are con- 

cerned. Treatment is unsatisfactory. Some cases res- 
pond well to splenectomy by an increase in leucocyte 


Disease. 
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Lyon, R. A. (1949). 


“count, occasionally with some improvement in the joint 

lesions and the general condition. Frequently, however 
such improvement is only transitory. The less serioys 
the changes in blood and marrow the more successfy| 
removal of the spleen is likely to be. Considerable 
marrow hypoplasia is a definite contraindication to the 
operation. R. Schneider, 


Observations on the Aetiology of Rheumatoid Arthritis, 
(Beitrag zur Atiologie der Prim. chron. Polyarthritis,) 
Bont, A. (1949). Z. Rheumaforsch., 8, 43. 

The author discusses the fall in serum iron and rise in 
serum copper levels occurring in infections, considering 
these metals to be involved either in the production of 
antibodies, or as part of a non-specific and more primitive 
defence system, as the changes precede the formation of 
antitoxins. He regards his own observation of altera- 
tions in the serum iron level in patients with rheumatoid 
arthritis (as compared with normal fluctuations through- 
out the day found in controls) as indicative of an infective 
component in the aetiology of rheumatoid arthritis. As 
further evidence of infection he found the serum anti- 
streptolysin titre to be raised in 23 per cent. of his cases, 
More significant still appeared to be a positive finding in 
65 per cent. of his cases on testing for agglutination of 
group A streptococci, the result being negative in all cases 
of long (10 to 20 years) duration. A case is described 
in which erythrocyte sedimentation rate, anti-streptolysin 
titre, and titre of agglutination of group-A streptococci 
were observed throughout unsuccessful courses of treat- 
ment with gold and salicylates, and favourable treatment 
with streptomycin, and the use of these tests in prognosis 
and evaluation of treatment is recommended even if the 
role of streptococci in the aetiology and pathogenesis of 
rheumatoil arthritis remains obscure. D. Wolstenholme. 


Personal Studies on Treatment of Rheumatoid Arthritis 
with Gold Salts. (Contribution personelle a |’étude 
du traitement de l’arthrite rhumatismale par les sels 
d’or.) MANTHA, L. (1948) (1949). Un méd. Can., 
77 and 78, 1416, 35, 162, and 268. 

The author gives a long and detailed account of his 
personal experience of the treatment of cases of rheuma- 
toid arthritis with gold salts. The cases were from both 
private and hospital practice. Many patients were not 
admitted to hospital and some were difficult to follow up. 

In the early cases a total of 1-2 g. of “ myocrisin ” in 
fifteen weekly injections was given. Later it was decided 
to halve the total dosage (0-6 g.) and to give 0-05 g. as the 
largest single injection. For the past 18 months very 
small doses of ;; to ,4, mg. daily for ten to fifteen 
injections have been used, followed by a maintenance 
dose of ,\, mg. every 2 to 3 weeks for many months. 
Complications, of which an exhaustive list is given, 
occurred in many of his early cases, the commonest 
being stomatitis and dermatitis. With smaller doses 
there were comparatively few unfavourable reactions, 
and in a number of cases the condition was improved. 

Kathleen M. Lawther. 


Ventricular Function and Blood Values in Rheumatoid 
Arthritis. [In English.|} AppELGREN, A. (1949). 
Ann. Med. intern. fenn., 38, 91. 

In an investigation of the acid-secreting function of the 
stomach in 200 cases of rheumatoid arthritis, by means 
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of the Ewald test meal with histamine, the author found 


) hypochlorhydria commoner in the females and in older 


persons. On the other hand, the duration of the disease 
appearedi to exert no influence on gastric acidity, but when 


) the arthritis was active, as judged by a raised erythrocyte 


sedimentation rate, acid secretion fell. Moderate 


) anaemia was present in one-third of the cases, being 


slightly more common in rheumatoid arthritis of longer 
duration and in cases with diminished gastric acidity. In 


| both the chronic and acute cases the degree of anaemia 


was greater when the erythrocyte sedimentation rate was 
higher. The colour index tended to rise as gastric 
J. L. Lovibond. 


Rheumatoid Arthritis. 
(1949). 


Reaction in 
QOUCHTERLONY, O., and PALMBORG, G. 


Rheumatism, 5, 128. 


The Synergistic Effect of Massive Doses of Ascorbic Acid 
when combined with Gold in the Treatment of Rheuma- 
toid Arthritis. Kominz, J. S. (1949). Med. Times, 
iY... Ti. 503. 


Rheumatoid Arthritis Physiotherapy and Psychotherapy in 
Spa Treatment. Armour, G. (1950). Brit. J. phys. 
Med., 13, 19. 


Chrysotherapy in Rheumatoid Arthritis. MARGOLIS, 
H. M., and Capitan, P. S. (1950). Rheumatism, 
6, 26. 


Studies on the Pathogenesis of Rheumatoid Arthritis. I. 
The Differential Response of the Glucose Tolerance in 
Patients with Rheumatoid Arthritis Contingent on 
Insulin Induced Production of Adenosine Triphosphate. 
Haypbu, G. G. (1950). Rheumatism, 6, 9. 


Physical Therapy in the Treatment of Rheumatoid 
Arthritis. Nespitr, M. E. (1949). Phys. Ther. Reyv., 
29, 345. 


Emotional Factors in Rheumatoid Arthritis: Their Bearing 
on the Care and Rehabilitation of the Patient. LUDWIG, 
A. O. (1949). Phys. Ther. Rev., 29, 339. 


The General Management of Rheumatoid 
RAGAN, C. (1949). J. Amer. med. Ass., 141, 124. 


Importance of Synovial Biopsy in Rheumatoid and Rheu- 
matic Arthritis. (Importancia de la biopsia de la 
sinovial en las artritis reumatoideas o reumaticas.) 
PiouE, J. A. and ScHAJowIcz, F. (1949). Rev. Asoc. 
med, argent., 63, 381. 


Amyloidosis and Rheumatoid Arthritis. (Amiliodose e 
artrite reumatdide.) DE ALMEIDA PRADO, A. (1949). 
Resen. clin.-cient., 18, 363. 


Intravenous Iron in Hypochromic Anaemia Associated 
with Rheumatoid Arthritis. SmncLair, R. J. G., and 
Dotnte, J. J. R. (1949). Lancet, 2, 646. 


Gui‘ ing Principles in the Treatment of Chronic Inflam- 
m tory Polyarthritis. (Les directives 4 suivre dans 
le traitement du R.C.P.I. (rhumatisme chronique 
p:ogressif inflammatoire.) FRANCON, F. (1949). 
RK umatologie, 3, 81. 
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Still’s Disease of Acute Onset in an Adult. (De l’évolution 
rapide de la maladie de Still observée chez un adulte.) 
BAREAU, A., and TRAVEAU, P. (1949). Bull. Soc. méd. 
Hop. Paris, 65, 643. 


X-ray Irradiation in Rheumatoid Arthritis. (Die 
RO6ntgenbestrahlung der chronischen Polyarthritis.) 
ZUPPINGER, A. (1949). 2Z. Rheumaforsch., 8, 129. 


Non-surgical Orthopedic Management of Rheumatoid 
Arthritis. KAVANAUGH, D. E. (1949). J. med. Soc. 
N.J., 46, 421. 


Rheumatoid arthritis and the Vegetative Nervous System. 
(Polyarthrite chronique progressive et systeme nerveux 
végétatif.) BARCELO, P., and PERALBA, S. (1949). 
Rev. Rhum., 16, 493. 


Trauma and Rheumatoid Arthritis. [In English.] 
JONSSON, E., and BERGLUND, K. (1949). Acta med. 
scand., 135, 255. 


Is Rheumatoid Arthritis Always of Tuberculous Origin ? 
(Es siempre la poliartritis crénica primaria de 
naturaleza tuberculosa ?) CIRERA VOLTA, R. (1949). 
Rev. esp. Reum., 3, 107. 


Rheumatoid Arthritis and Amyloidosis. (Polyarthrite 
chronique et amylose.) JUSTIN-BESANGON, L., RUBENS- 
DuvaL, A., and NEUMANN, G. (1949). Rev. Rhum., 
16, 547. 


Mandibular Growth Disturbance in Rheumatoid Arthritis 
of Childhood. ENGEL, M. B., RICHMOND, J., and 
BropieE, A. G. (1949). Amer. J. Dis. Child., 78, 728. 

Rheumatoid Arthritis. Canad. 

med. Ass. J., 61, 152. 


RoBINSON, D. (1949). 


Rheumatoid Arthritis. 
(La polyarthrite chronique évolutive.) 
(1949). Rhumatologie, 1, 15. 


Principles of Early Diagnosis. 
FORESTIER, J. 


Radiological and Differential Diagnosis of Rheumatoid 
Arthritis. (Die R6ntgen-und Differentialdiagnose der 
chronischen Polyarthritis (ch. P.). ZUPPINGER, A. 
(1949). Z. Rheumaforsch., 8, 57. 


Rheumatoid Arthritis. 
the Physician’s Aspect. 
med. J., 23, 443. 


Its Modern Management from 
MosnwaL, A. (1949). S. Afr. 


Still’s Disease in Children. Critical Study. (La maladie 
de Still chez l'enfant. Etude critique.) BERNHEIM, M., 
and Roux, J.-A. (1949). J. méd. Lyon, 30, 387. 


The Recognition and Treatment of Rheumatoid Arthritis. 
(Comment reconnaitre et traiter le rhumatisme 
chronique déformant généralisé.) RAVAULT, P. P. 


(1949). J. méd. Lyon, 30, 497. 
Radiological Study of Rheumatoid Arthritis. (Estudio 
radiologico de la artritis reumatoide.) ZARATE, E., 


Kocu, W. E., and ARELLANO, H. (1949). Rey. 


méd, Valparaiso, 2, 110. 
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Chrysotherapy in Polyarthritis. (La chrysothérapie des 
polyarthrites.) FORESTIER, J. (1949). Rhumatologie, 
3, 86. 


A Comparison of the Action of the Salts of Gold and of 
Copper in the Treatment of Chronic Inflammatory 
Polyarthritis. (Action comparée des sels d’or et des 
sels de cuivre dans le traitement des polyarthrites 
chroniques inflammatoires.) VILLANOVA, P. (1949). 
J. Prat., Paris, 63, 383. 


Rheumatoid Arthritis. 
111, 615. 


Rheumatoid Arthritis, the Liver, and Morphological 
Changes in the Blood. (Rheumatische Arthritis, die 
Leber und morphologische Veranderungen des Blutes.) 
LévGrREN, O. (1950). Z. Rheumaforsch., 8, 312. 


Serological Reactions in Rheumatoid Arthritis. 


I. Factors Affecting the Agglutination of Sensitized 
Sheep Erythrocytes in Rheumatoid-arthritis Serum. 


II. Concerning the Nature of the Factor in Rheumatoid- 
arthritis Serum Responsible for Increased Agglutination 
of Sensitized Sheep Erythrocytes. Pike, R. M., 
SuULKIN, S. E., and COGGESHALL, H. C. (1949). J. 
Immunol., 63, 441 and 447. 


TEGNER, W. (1949). Med. Pr., 


Relief of Pain in Rheumatoid Arthritis with Tetraethyl- 
ammonium Bromide. Howe t, T. H. (1950). Lancet, 
1, 204. 


Blood Changes in Rheumatoid Arthritis. (L’emoplasmo- 
patia della poliartrite cronica primaria.) CURLETTO, R.., 
and Maaistrettl, F. (1949). Haematologica, 33, 529. 


Arthritis Mutilans Associated with Psoriasis. CLARKE, O. 
(1950). Lancet, 1, 249. 


Aetiology of Primary Chronic Polyarthritis. (Beitrag 


zur Atiologie der Prim. chron. Polyarthritis.) Boni, A. 
(1949). Z. Rheumaforsch., 8, 43. 


Radiological and Differential Diagnosis of Rheumatoid 
Arthritis. (Die Réntgen- und Differentialdiagnose 
der chronischen Polyarthritis (ch. P.)) ZUPPINGER, A. 
(1949). Z. Rheumaforsch., 8, 57. 


(Osteo-Arthritis) 


On the Treatment of Sacro-Iliac Osteoarthritis. 
English.} LADEHOFF, A. (1949). 
scand., 19, 263. 


Out of a series of 32 cases of sacro-iliac arthritis, 
thirteen patients were treated by partial resection and 
have been thoroughly studied. The aetiology was 
tuberculous in seven of the thirteen patients, of whom 
two died of post-operative sepsis (before antibiotics 
were available) and eleven were cured. Operation is 
indicated (1) when the sacro-iliac joint is the only, or the 
main, focus and abscesses reappear in spite of 
conservative treatment for 3 to 4 months; (2) when 
sinuses persist in spite of many months’ conservative 
treatment; and (3) when there is caries sicca with per- 
sistent pain. J. Agerholm-Christensen. 


[In 
Acta orthopaed. 
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Heberden’s Nodes. The Relationship of the M- nopaug 
to Degenerative Joint Disease of the Fingers. ‘ recur, 
R. M., BearD, E. E., and Hersh, A. H. (1949) 
J. Lab. clin. Med., 34, 1193. , 


The average age of onset of the menopause in 9¢ 
women who developed idiopathic Heberden’s nodes wa; 
not found to differ from that of a control group. Whil, 









in some individual patients there was a considerable & 





interval between the menopause and the appearance of 





Heberden’s nodes, in the group as a whole the twof 





events ** seemed to be closely correlated in point of time” 





—where the menopause was early the onset of the nodes & 





also tended to be early—the coefficient of correlation 
being +0-46 +0-08. They therefore conclude, on 
statistical grounds, that 46 per cent. of the factors which 
determine the time of onset of the menopause are com- 
mon to those determining the appearance of Heberden’s 
nodes. The authors review the literature of Heberden’s 
nodes in some detail. They point out some of the 
difficulties in determining the age at which the nodes first 
appear. It has been shown that there is a definite 
tendency for the condition to appear in families and it 
seems that the nodes develop in those individuals who 
are genetically susceptible to them. It is suggested that 
the factors which lead to the appearance of the nodes 
may be those which affect the peripheral circulation. 
W. Tegner. 







The Treatment of Osteo-arthritis by the Intra-articular 
Injection of Acid. (Le traitement des arthroses par les 
injections acides intra-articulaires.) PARAF, J., ABAZA 
A., and PeRETZ, E. (1949). Rev. Rhum., 16, 609.! 


The authors describe in detail the technique and 
indications for the intra-articular injection of acid solu- 
tions which, they emphasize, should be used as a form of 
treatment only for post-traumatic arthritis and osteo- 
arthritis. Complications are stated to be uncommon, 
and mainly due to faulty technique. The solution 
recommended is 0-2 per cent. lactic acid and 0:5 per cent. 
procaine in isotonic saline. The effect of the injection is 
to produce immediate relief of pain and relaxation of 
muscle spasm, thus increasing the range of movement at 
the joint. Two cases are described in detail, and the 
authors state that marked improvement resulted in about 
75 per cent. of forty patients thus treated. [The joints 
affected and the length of observation are not stated.] 
Some cases (no details) were treated by injection of 
1 per cent. procaine alone, and others by injection of a 
solution of monopotassium phosphate, but although some 
improvement was seen in these cases, it was concluded 
that the combination of procaine and lactic acid was 
more effective. K. M. Lawther. 


Hypertrophic Osteoarthropathy. (A proposito de la 
osteoartropatia hibertrofiante o sindrome de Bam- 
berger-Marie.) Rospipe, P. C. (1949). Prensa méd. 
ragent., 36, 257. 


Osteoarthritis of the Hip Joint with Special Reference to 
its Pathogenesis and Clinical Types. Fisuer, A. G. T. 
(1950). Rheumatism, 6, 1. 


An Extensive Form of Hypertrophic Arthritis. (A New- 
comer in Arthritis Nosography.) FRANGcoN, F, (1950). 
Rheumatism, 6, 17. 
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ABSTRACTS 


) Arthrosis of the Hip. (La coxarthrie ou coxarthrose.) 
| GRABER-DUVERNAY, J. (1949). Rhumatologie, 2, 50. 


Arthroses of Cervical Vertebrae. (La cervicarthrose.) 
| Rozier, M. (1949). Rhumatologie, 2, 44. 


An Unusual Mono-arthritis. (A propos d’une mon- 
arthrite exceptionnelle.) BROCHER, J. E. W. (1949). 
Rev. Rhum., 16, 146. 

| The Treatment of Osteoarthritis. HiNDENACH, J. C. R. 
| (1949). Med. Pr., 111, 619. 

4 Arthritis of the Hip. (Coxarthrie.) FRANCON, F. (1949). 
© Scalpel Brux., 102, 551, 557. 


(Les arthroses 
(1949). 


The Arthroses of the Hands and Feet. 
des mains et des pieds.) GoOpDLEwSsKI, S. 
Progr. méd., Paris, 77, 208. 


The Nature of Heberden’s Nodes. V. Radiological 
Appearances in the Light of the Morbid Anatomy of the 
Nodes. (Contributo alla conoscenza dei noduli 
digitali di Heberden. V. Il quadro radiologico dei 
noduli di Heberden alla luce del quadro anatomico.) 
RoBeccHI, A., PINO-SACCA, F., and BELLION, B. (1949). 
Rev. Rhum., 16, 511. 


Heberden’s Nodes. The Relationship of the Menopause 
to Degenerative Joint Disease of the Fingers. STECHER, 
R. M., BEARD, E. F., and Hersw, A. H. (1949). 
J. Lab. clin. Med., 34, 1193. 

Amer. 


Degenerative Arthritis. ISHMAEL, W. K. (1949). 


Practit., Phila., 4, 97. 


(Spondylitis) 


Pulmonary Disease Manifestations 
Spondylarthritis, HAMILTON, K. A. 
intern. Med., 31, 216. 


Ankylosing spondylitis or ankylosing spondylarthritis 
affects not only the vertebral bodies and apophysial 
joints but tends invariably to limit freedom of movement 
at the costo-vertebral articulations. By this process the 
movements of the ribs are impeded and the thorax tends 
to be held rigid in a position of maximum inspiration. 
The important result of such rigidity of the ribs is lack of 
expulsive power in coughing. Without power to cough 
adequately a person is unable to expel mucus, bacteria, 
and epithelial debris swept into the trachea by ciliary 
action. 

A point of clinical importance is that persons with 
ankylosing spondylitis are more than usually prone to 
pulmonary atelectasis in the presence of mild respiratory 
tract infections. They are apt to suffer from deep-seated 
pulmonary disease after upper respiratory tract infections 
and they are liable to organic pulmonary disease after 

sthesia. 

onchiectasis, pulmonary fibrosis, 
bronchitis must therefore all be 
acco 
well 


spon 


of Ankylosing 
(1949). Ann. 


and chronic 
looked upon as 
paniments of ankylosing spondylitis. [There is a 
‘nown clinical association between ankylosing 
ylitis and asthma. Also, ankylosing spondylitis 
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tends to be associated with hepatic and renal inefficiency 
and a make-up of personality sometimes loosely called 
** neurotic ”’.] G. F. Walker. 


Supersonic Therapy of Rheumatic Diseases, with Special 
Reference to Ankylosing Spondylitis. (Die Ultraschall- 
Therapie rheumatischer Erkrankungen, speziell des 
Morbus Bechterew.) HINTZELMANN, U. (1949). Z. 
Rheumaforsch., 8, 217. 


Physiotherapy of Spondylarthritis. (El tratamiento fisico 
de la espondiloartritis.) R1tvERO ARRARTE, P. (1949). 
Réy. argent. Reum., 14, 147. 


Rheumatic Spondylitis as a Disease affecting all Ages. 
(La spondylite rhumatoide maladie de tous les ages.) 
Luccues!, M., and Luccuest, O. (1949). Rev. Rhum., 
16, 618. 


Marie-Strumpell Arthritis: With Emphasis on a Physical 
Therapy Régime. Nienus, L. (1949). Phys. Ther. Rev., 
29, 350. 

J. med. 


Rheumatoid Spondylitis. Fryney, J. O. (1949). 


Ass. Ala., 19, 36. 


Rheumatoid Arthritis of the Spine. Crarn, D. C. (1949). 
Bull. U.S. Army med. Dept., 9, 1005. 


Familiar Occurrence of Spondylitis Ankylopoietica. 
(Familiair voorkomen van spondylarthritis ankyl- 
poetica (Ziekte van Bechterew.) De BLecourt, J. J. 
(1949). Ned. Tijdschr. Geneesk., 93, 3814. 


Cardiac Complications in Spondylarthritis Ankylopoietica. 
[In English.] BERNSTEIN, L., and Brocn, O. J. (1949). 
Acta med. scand., 135, 184. 


Rheumatoid Spondylitis: Observations on the Incidence 
and Response to Therapy Among Veterans of the Recent 
War. Toone, E. C. (1949). Ann. intern. Med., 
30, 733. 


Ankylosing Spondylitis. Measurement of Hip and Spine 
Movements. DuNHAM, W. F. (1949). Brit. J. phys. 
Med., 12, 126. 


Observations on Rheumatism of the Vertebral Column: 
Spondylarthritis and Spondylarthrosis. (Consideraciones 
sobre reumatismo de la columna vertebral: espondilo- 
artritis y espondiloartrosis.) ARRARTE, P. R. (1948). 
Bol. Liga urug. Reum., 2, 179. 


Atypical Forms of Spondylitis Ankylopoietica. 
(Atypische vormen van de ziekte van Bechterew. 
(Spondylarthritis ankylopoetica of spondylitis rhizo- 
melica).) DE BLECcouRT, J. J. (1949). Acta -physio- 
ther. rheum. belg., 4, 169. 


(Spondylarthrite ankylosante.) 
Acta physiother. rheum. belg., 


Ankylosing Spondylitis. 
FORESTIER, J. (1949). 
4, 181. 


Course and Delimitation of Infective Spondylitis. (Verlauf 
und Abgrenzung der Spondylitis infectiosa.) TEITGE, 
J. E. (1949). Dtsch. med. Wschr., 74, 867. 
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Ankylosing Spondylitis. 


DunuaM, W. F. (1949). Physio- 
therapy, 35, 69. 


The Diagnosis and Modern Treatment of Early Ankylosing 
— FLETCHER, E. (1949). Med. Pr., 5740, 


Rheumatoid Spondylitis. Its Early Diagnostic Features 


and Management. Query, R. Z. (1949). J. Amer. 
med. Ass., 139, 692. 
Rheumatoid (Marie-Strumpell) Spondylitis. | Technique 


of Examination and Importance of the Costal Joints. 
WiiiiaMs, A. J. (1949). Calif. Med., 70, 257. 


Ankylosing Spondylitis. 


(Spondylarthrite ankylosante.) 
Du Lac, G. (1949). 


Rhumatologie, 1, 20. 


(Miscellaneous) 


Peroral Administration of Undecylenic Acid in Psoriasis. 
PERLMAN, H. H., and MILBERG, I. L. (1949). J. Amer. 
med. Ass., 140, 865. 


Undecylenic acid was used in the treatment of chronic 
psoriasis, the dose being increased over a period of at 
least 6 days until a standard daily dose of 19-8 g. was 
reached. This was given as fifteen “* pearls’, each of 
0-44 g., orally three times a day. The side-effects, which 
were slight and transient, were mild gastro-intestinal 
upset, occasional nausea or vomiting, and “ fishy-taste ” 
eructations, but these did not interfere with treatment. 
The stools became loose in most cases. Of the forty 
patients treated, eight had arthropathic psoriasis. 
““Unequivocal improvement’’ was noted in twelve 
patients, fifteen were “‘ somewhat improved”, in ten 
there was no change, and in three the condition was 
aggravated. Of the eight arthropathic patients, in seven 
the pain was relieved. No rationale for the treatment is 
suggested by the authors, who are continuing their 
researches on further controlled series. G. A. Hodgson. 


Tendon Sheath Involvement 
SPERLING, I. L. (1949). J. med. Soc. N.J., 46, 430. 


The tendon lesions occurring in ‘“ rheumatic’ 
conditions are briefly described, and the differential 
diagnosis is discussed. In rheumatoid arthritis these 
lesions are of two types. The first, a tendo-vaginitis, 
gives rise to cystic swellings of variable size attached to 
the tendons, these tend to come and go with exacer- 
bations and remissions. The second is an inflammation 
of the tendon insertion, and gives rise to many of the 
periarticular symptoms. David P. Nicholson. 


in Rheumatic Diseases. 


, 


Aureomycin in Experimental Polyarthritis with Pre- 
liminary Trials in Clinical Arthritis. KUZzELL, W. C., 
GARDNER, G. M., and Fairey, D. M. (1949). Proc. 
Soc. exp. Biol., N.Y., 71, 631. 


The addition of aureomycin to the diet, subcutaneous 
administration, and gastric intubation of the antibiotic 
prevented and cured experimental polyarthritis of rats due 
to the L, strain of pleuropneumonia-like organism. Jn 
vitro aureomycin prevented growth of the microbe in 
broth. In preliminary clinical trials, several patients with 
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chronic rheumatoid arthritis who responded 
factorily to several therapeutic agents also { 
respond to aureomycin.—[Authors’ summary. 


nsatis- 
‘led to 


Psychogenic Rheumatism. TEGNER, W., O'N:..L, D. 
and KaLpsGcG, A. (1949). Brit. med. J., 2, 201. 


The authors attempt to establish diagnostic cri eria fo; 
** psychogenic rheumatism’’—if this entity exists 
Fifteen patients (fourteen women and one man) ‘hough 


to be suffering from psychogenic rheumatism were sub. 
jected to psychiatric examination. A control 


ae - OF group 
consisting of patients of the same age and sex distri butior 
suffering from painful somatic disorders of knowr 


causation (osteo-arthritis, brachial neuralgia, injury toa 
joint, cervical rib, periarthritis, intervertebral disk lesion, 
rheumatoid arthritis, and alveolar abscess), were investi- 
gated in the same way. 
groups were noted. Discomfort in the test group was 
clearly difficult to describe; descriptive terms used by 
patients in the control group were recognizable. _ Distri- 
bution of discomfort in the test group was usually 
extensive enough to merit the phrase “ pain all over”: 
it was more or less localized in the control group, 
Discomfort was aggravated in the control group mainly 
by touch or movement; in the test group, by such factors 
as work, relaxation, mood, noise, heat, or cold. 

In thirteen patients in the test group and in only two 
controls the onset was associated with emotional tension, 
In ten control patients, but in only one of the test group, 
no psychiatric abnormality was found. A summary of 
each case in the test group is given; each concludes witha 
tentative formulation of the pathogenesis of the rheumatic 
complaint. Some examples are: “ somatic expression, 
perhaps in muscular tension, of strong moral resentment 
of father’s behaviour”; “‘ somatic expression of self- 
punitive trend at her failure to bear children *’; and so on. 

The authors conclude that the condition seems to merit 
recognition as a clinical entity, and that it is aptly 
described by the term “ psychogenic rheumatism”. 

K. Stone. 


The Treatment of Gonorrheal Arthritis with Penicillin. 
SPITZER, N., and STEINBROCKER, O. (1949). Amer. 
J. med. Sci., 218, 138. 

At Bellevue Hospital, New York, 28 patients with 
gonorrhoeal arthritis received 0-5 million to 7 million 
units of penicillin as the basic treatment over a period of 
3 to 30 days. In each case a bacteriological cure was 
effected of the extra-articular focus of infection, such as 
the urethra or cervix, but the arthritis was not improved 
in five patients; it was, however, greatly improved in 
fifteen and cured in eight. Those cured had complete 
restoration of joint function; in those greatly improved, 
fever and inflammation quickly subsided and only slightly 
limited movement or tenderness remained; in the cases of 
failure there was residual deformity or no apparent 
improvement. 


Because penicillin destroys gonococci so rapidly, pro- J 


longed immobilization should be replaced by increasing 
amounts of exercise and physical therapy to preserve 
joint function and to prevent disability. These results 
imply that penicillin administration supplemented by 
earlier physiotherapy and joint movement is at least as 
effective as, or better than, sulphonamide or fever 
therapy, and far superior to treatment given before the 
sulphonamide era. T. Anwyl-Davics. 


Differences between the two fm 


Painfu 
Lons 
tend 
del | 
Trat 


Chr 
or rer 
comm 
tendot 
subdel 
accor¢ 
give I 
which 
procal 
nerve, 

The 
acrorr 


} range 


produ 
tendo 
Repes 
supra 
from 

the si 
new 4 
at th 
supra 


treat 


Th 
bicip' 
or to 
with 
treat! 
groo’ 
chro! 
tendi 
case 
treat 





Nsatis. 
led to 


L, @, 
01, 

ria fo; 
exists 
\Oughi 
© sub. 
sroup 
ution 
nown 
y toa 
esion, 
vesti- 
© two 
DP was 
ed by 
Distri- 
Sually 
ver”: 
Troup. 
rainly 
actors 


y two 
1siON, 
roup, 
ry of 
vitha 
matic 
$Sion, 
‘ment 
self- 
0 on. 
merit 
aptly 
sm”, 
ne, 


cillin. 
{mer. 


with 
illion 
od of 
. Was 
ch as 
oved 
‘d in 
plete 
»ved, 
ghtly 
es of 
arent 


pro- 
Sing 
serve 
sults 
1 by 
st as 
fever 
> the 
1S. 





| Painfu Shoulder. 


ABSTRACTS 


Tendinitis of Supraspinatus and the 
Long Head of Biceps. (Hombro doloroso. Las 
tendinitis del supraespinoso y de la porcion larga 
del biceps.) DE ANQUIN, C. E. (1949). Rev. Ortop. 
Traumat., 18, 260. 


Chronic pain in the shoulder may follow a single injury 
or repeated subclinical abduction strains. The three 
commonest lesions found are those of the supraspinatus 
tendon, those of the tendon of long head of biceps, and a 
subdeltoid bursitis. Initial treatment varies slightly, 
according to the lesion, but all three lesions if neglected 
give rise to a “frozen shoulder”, the treatment of 
which consists of intensive physiotherapy, aided by 


| procaine infiltration and blocking of the suprascapular 


nerve, or even the stellar ganglion. 

The supraspinatus tendon is pressed between the 
acromion and the greater tuberosity during the middle 
range Of abduction and this acromial friction may 
produce a tendinitis, a partial or total rupture of the 
tendon, Or a reactionary osteitis of the acromion. 
Repeated procaine infiltration about the insertion of 
supraspinatus will relieve the tendinitis. Pain sensations 
from the shoulder may be arrested by procaine block of 
the suprascapular nerve at the suprascapular notch: a 
new approach is described by which the nerve is blocked 
at the spino-glenoid notch and the motor branch to 
supraspinatus spared. In cases of tendinitis resistant to 
treatment acromial resection is indicated. 

The biceps tendon may also suffer friction in the 
bicipital groove, with consequent tenosynovitis, partial 
or total rupture, or habitual luxation. Local infiltration 
with procaine is again indicated, but for cases resisting 
treatment and for luxations fixation of the tendon in the 
groove may be required. The author believes that a 
chronic subdeltoid bursitis is always secondary to a 
tendinitis of the underlying supraspinatus. Six selected 
case reports are presented, illustrating these various 
treatments. R. P. G. Sandon. 


Senile Prostatic Rheumatism. (Le rheumatisme pros- 
tatique sénile.) MIcHEz, J. (1950). Brux.-méd., 
30, 177. 


A form of polyarthritis, named by the authors “ senile 
prostatic rheumatism ”’, is described. It affects elderly 
men, and is accompanied by prostatic symptoms. The 
onset is usually acute, with pain and swelling of the 
hands and feet. A characteristic feature is oedema of 
the joints, soon followed by a fibrosis of the peri-articular 
tissues. The swollen fingers are held in semi-flexion, and 
movement is impossible. After weeks or months joints 
become less swollen, but remain stiff; there is no defor- 
mity of the joints, but the fingers are fixed in a semi-flexed 
position by fibrosis. The same process may involve 
feet, knees, and lumbar spine. Joint symptoms are 
accompanied by severe malaise. Radiologically, rapid 
decalcification of subarticular bone is visible, but there 
are no joint changes. The erythrocyte sedimentation 
rate 's raised to from 40 to 80 mm. in one hour (Wester- 
gren?. 

The condition does not respond to gold therapy. 
Rap'd improvement, however, usually follows the 
adn nistration of stilboestrol. 


gives. Only two out of twelve cases did not respond. 


A daily dose of.5 mg.-was: 
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When joint swelling had abated, physiotherapy was 
needed for the residual fibrosis. Four case histories are 
given. K. Stone. 


The Influence of Physical Therapy Procedures on the 
Intra-articular Temperature of Normal and Arthritic 
Subjects. HoLLANDER, J. L., and Horvatn, S. M. 
(1949). Amer. J. med. Sci., 218, 543. 


The authors have investigated the effects of different 
methods of applying heat to joints on the temperature 
within the joint. Simultaneous determinations of 
internal joint and skin temperature were made on 24 
normal and arthritic subjects. Passive movement of the 
joint through its painless range raised the joint tempera- 
ture slightly, the mean elevation in eight cases being 
0-8° F. (0:44° C.). Active weight-bearing exercises 
produced a more marked effect. 

After hydrotherapy in a Hubbard tank at a temperature 
of 101° F. (38-3° C.) there was little elevation in the 
joint temperature. A more marked effect was obtained 
by the application of radiant heat and the application of 
paraffin wax at a temperature of 130° F. (54-4° C.), 
both methods raising the joint temperature about 3° F. 
(1-67° C.). Heat applied by conventional short-wave 
diathermy and by a microwave generator produced the 
most marked effect, raising the joint temperature 
6 to 8° F. (3-3 to 4°4° C.). 

The rate of cooling was more rapid in normal than in 
rheumatoid arthritic or osteo-arthritic joints and the 
authors suggest that retention of heat by the latter may 
be due in the first place to the excessive amount of 
fibrous and adipose tissue around the joint, and secondly 
to the diminution of its circulation. They point out that 


the methods of using heat in the treatment of arthritic 
conditions should be re-evaluated in relation to the 
change of temperature produced in the joint tissue and 


not simply to surface changes, as it is well known that 
pain which is relieved by the application of radiant heat 
is very often aggravated by the application of conversion 
types of heating, which would appear to have a greater 
effect on the intra-articular temperature. 

M. H. L. Desmarais. 


Intravenous Use of Procaine in the Management of 
Arthritis. GRAUBARD, D. J., and PETERSON, M. C. 
(1949). J. Amer. med. Ass., 141, 756. 


The intravenous injection of procaine is described as 
an adjuvant to other methods of treatment of chronic 
arthritis with the special object of alleviating pain 
and spasm. The results are considered sufficiently 
satisfactory to warrant further application and investiga- 
tion of the method. Ina series of 250 cases there was no 
fatality or morbidity, “‘ although the intravenous injec- 
tion of procaine was till recently regarded as an almost 
fatal accident”. The aim of the method was to inject a 
maximum of 4 mg. procaine hydrochloride per kg. body 
weight, to be administered in 20 minutes. A 1 in 1,000 
solution of procaine hydrochloride in isotonic saline 
was used, except in hypertensive patients, when 5 per 
cent. dextrose in water was substituted for the isotonic 
saline. For better control and ease of administration a 
rotameter, was used (Graubard and others, Anesthesiology, 
1947;-8,-372).. -Infusions were given daily; weekly, or: as. 
governed by the degree of recurrence of pain. The 
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authors state that the treatment seems to have a cumula- 
tive effect, a longer period of improvement following 
each serial infusion. The authors’ 250 patients, treated 
in the course of 3 years, received a total of 1,894 infusions, 
and the majority have been under observation for at least 
one year after the cessation of treatment. They are 
subdivided into three groups: rheumatoid arthritis, 
54 patients given 526 infusions; arthritis due to direct 
trauma, 42 patients given 175 infusions; and osteo- 
arthritis, 154 patients given 1,193 infusions. The number 
of infusions per patient varied between 1 and 96. 
(Spondylitis ankylopoietica is included within the rheu- 
matoid arthritis group.) The results (presumably in 
respect of pain) are classed as “* good”’ in 199 cases, 
“ fair’ in thirty, and “ poor ”’ in 21; while in respect of 
mobility there was improvement in 211 cases. 

The authors discuss the possible mode of action of 
procaine, which is largely a matter of controversy. 
The authors believe it to be due to the analgesic action of 
procaine on the “ dysfunctioning capillary unit” of 
the affected joint and the irritated nerve endings therein, 
»breaking the reflex arc pattern and thus permitting the 
return of normal circulation. Less satisfactory results 
have been reported to the authors by Whitacre, which 
they consider to be attributable to increase the patients’ 
intake of ascorbic acid, which substance was apparently 
given together with the procaine in many of the authors’ 
cases. In two of the cases reported the patient received 
1 mg. of ascorbic acid for every 1 mg. of procaine given, 
that is, 280 and 220 mg. respectively of ascorbic acid per 
infusion. It was found that procaine, the ester of 
diethylaminoethanol and p-aminobenzoic acid was more 
effective than the diethylaminoethanol salt of p-amino- 
benzoic acid, which in turn was more effective than the 
substituted alcohol by itself. 

[These results are somewhat difficult to assess in view 
of the unknown quantity of intravenous ascorbic acid, 
which the patients may have been given (see Lewin and 
Wassén, Lancet, 1949, 2, 993).] Harry Coke. 


Observations on the Peripheral Blood Flow in Chronic 
Lupus Erythematosus. Hurr, S. E., Taytor, H. L., 
and Keys, A. (1950). J. invest. Derm., 14, 21. 


The reflex vasodilatation, as measured by skin tem- 
peratures, and the photoelectric plethysmograms of the 
fingers of sixteen normal controls and of eleven patients 
with chronic discoid lupus erythematosus and single cases 
of chronic disseminated, subacute, and acute lupus 
erythematosus have been studied under rigidly controlled 
conditions. It was found that the temperature of the 
lesions was higher than that of comparable areas of normal 
skin and the more active lesions tended to have higher 
temperatures. There was no apparent difference in 
reactive hyperaemia in the fingers of patients and the 
control group. The reflex vasodilatation of the fingers 
of the patients with chronic discoid lupus erythematosus 
produced by immersion of the legs in a bath of warm 
water was found to be slower than that of the controls. 
The photoelectric plethysmograms of the patients with 
chronic discoid lupus erythematosus showed abnormally 
long crest times and obliteration of the dicrotic notches. 
The patients with chronic disseminated, subacute, and 
acute lupus erythematosus had slower reflex vaso- 
dilatation and increased crest times and obliteration 
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of the dicrotic notches in their photoelectric plet 


ySMo- 
grams. 

It is concluded that patients with chronic < iscoid 
lupus erythematosus have a defect in the circula! on of 
the fingers. The possibility that this defect due 
either to a change in the elasticity of the small arte ‘ies or 
an abnormal activity of the arteriovenous shun's has 
been discussed. It is suggested that chronic discoid 
lupus erythematosus may be a generalized vascular 


disease.—[Author’s summary.]} 


Remission of Disseminated Lupus Erythematosus Induced 
by Adrenocorticotropin. Grace, A. W., and Comaes, 
F. C. (1949). Proc. Soc. exp. Biol., N.Y., 72, 563. 


A woman aged 36 years with acute disseminated lupus 
erythematosus of 9 months’ duration associated with 
arthralgia, fever, and raised erythrocyte sedimentation 
rate was treated with 150 mg. adrenocorticotrophic 
hormone (ACTH) daily for 5 days. There was almost 
complete clinical recovery but an immediate relapse 
following withdrawal of the drug. A second adminis- 
tration of the drug for 3 days again caused partial 
recovery but no further ACTH was available and the 
patient died. ACTH, 100 mg. daily for 5 days, produced 
dramatic improvement in a second case of acute febrile 
lupus erythematosus in a woman aged 30 years, but 
immediate relapse followed withdrawal of the drug. 

The authors suggest that the treatment only masks 
peripheral manifestations of the disease and does not 
affect the underlying cause. They note the similarity 
between the effects of salicylates and adrenal hormone in 
this type of disease. John T. Ingram. 


The Use of Curare (p-Tubocurarine in Oil and Wax) 
in the Treatment of Muscle Spasm in Rheumatic 
Disorders. MARGOLIS, H. M., and CaApLan, P. §. 
(1949). Ann. intern. Med., 31, 615. 


The treatment of 58 cases of miscellaneous 
** rheumatic ”’ conditions with a slowly acting suspension 
of p-tubocurarine (3 per cent.) in wax and peanut oil 
(4-8 per cent.) is recorded. Good results are reported 
in the relief of muscle spasm and pain in non-adhesive 
periarthritis of the shoulder and low back pain due to 
acute sprain and hypertrophic arthritis of the spine. 
The drug was ineffective in advanced rheumatoid 
arthritis, osteo-arthritis, fibromyositis, and ‘* psycho- 
genic ’’ rheumatism. Among the toxic reactions accom- 
panying its use were diplopia, vertigo, and severe muscle 
weakness, but these were relieved by giving neostigmine. 

Henry Cohen. 


The Use of Calcium Succinate and Acetyl-salicylic Acid 
in the Treatment of Rheumatic Disease. KENNEDY, 
A. F. (1949). Rheumatism, 5, 86 and 92. 


Impressed by the claims made by Szucs for the efficacy 
of calcium succinate and acetylsalicylic acid in the treat- 
ment of certain chronic rheumatic diseases the author 
investigated the effects of a combination of these drugs 
in 63 cases, 27 of rheumatoid arthritis, seventeen of 
osteo-arthritis, and nineteen of non-articular rheumatism. 
The improvement which was noted in rather more than 
half of the cases was chiefly subjective, and relapses 
occurred in half the cases shortly after treatment was 
discontinued. There were no controls nor was the 
effect of acetylsalicylic acid and succinate combined 
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) compared with treatment by the former alone. It was 
© noted that the doses recommended by Szucs (45 gr. (3 g.) 
5 acetylsalicylic acid and 35 gr. (2-2 g.) calcium succinate) 
S could not be tolerated by many of the patients because 
» of dyspepsia, and the dose had to be reduced to 36 gr. 
} (2:3 g.) acetylsalicylic acid and 28 gr. (1-9 g.) calcium 
succinate. H. A. Burt. 











} Intravenous Procaine as an Analgesic and Therapeutic 
Procedure in Painful, Chronic Neuromusculoskeletal 
Disorders. MaArTON, R., Spitzer, N., and STEIN- 
BROCKER, O. (1949). Anesthesiology, 10, 629. 


The effect of intravenous injection of procaine was 
tried, in a controlled study, on 33 patients suffering from 
a variety of painful disorders, 6 mg. per kg. being given 
in 0-1 per cent. solution in 20 to 30 minutes. Careful 
evaluation of pain before, during, and after the infusion 
was made. 

In only one case (of low back pain) was major improve- 
ment attained. In four others improvement was greater, 
or more lasting, than could have been expected from other 
methods of analgesia. In the rest improvement was 
either minor and transient or did not occur. One 
patient died, presumably from procaine intoxication. 

Ronald Woolmer. 
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Early Assessment of Supraspinatus Tears. 
(1949). 


as a Guide to Treatment. Brown, J. T. 
J. Bone Jt Surg., 31B, 423. 


The difficulty of assessing the extent of a tear of the 
musculo-tendinous cuff of the shoulder-joint by clinical 
examination is well known; in this paper a practical test 
is presented for revealing those cases in which rupture is 
complete and in which, therefore, surgery might be 
indicated. 

The test consists in infiltrating the area of the tear with 
a local analgesic; if the patient is then able to elevate the 
arm, the presumption is that the cuff is intact. If, 
however, despite anaesthesia the patient is still unable to 
initiate and sustain abduction, rupture of the cuff is to be 
presumed. In the six patients in whom the cuff was 
explored as a result of this test, tears were found in all 
cases. 

Clinical investigation of 109 cases diagnosed as supra- 
spinatus tears showed that in 87 per cent. there was 
complete recovery in an average of 5} weeks if the 
condition was originally regarded as “‘ mild”. In those 
cases with symptoms clinically assessed as “ severe ”’, 
recovery was complete in 50 per cent. in about 12 weeks. 

John Charnley. 
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Painful Shoulder. 
Tendon. JONES, 
31B, 433. 


_ This paper deals with those cases in which calcification 
is seen in radiographs of the supraspinatus tendon and 
in which there is characteristic sudden spontaneous pain 
of extreme severity. This violent pain continues for 
several days, and calcification is seen in the tendon at the 
first radiographic examination. 

This interesting group constituted 1 per cent. of 300 
case; of painful shoulder reviewed. Six cases are 
reperted and the interesting observation made that 
con slete recovery occurred spontaneously in 14 to 28 





Calcification of the Supraspinatus 
G. B. (1949). J. Bone Jt Surg., 
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days, during which time absorption of the calcified 
deposit took place. 

Recovery when rest and heat are used in these cases is 
as rapid as when analgesics are injected or attempts made 
to irrigate through two or more needles. The author 
believes that the violent onset of pain is due to extrusion 
of the calcified deposit from the tendon into the sub- 
deltoid bursa, and suggests that the more acute the onset, 
the more rapid will be the spontaneous cure. 

John Charnley. 


Reference to the 
F. A. (1949). 


Shoulder Pain, with Particular 
** Frozen ’’ Shoulder. SIMMONDS, 
J. Bone Jt Surg., 31B, 426. 


The pathology of the “* frozen shoulder ”’ is discussed, 
the author quoting authorities who state that the prog- 
nosis in this condition is excellent, though it may take 
from 6 months to 2 years for painless movement to be 
regained. 

This is not the author’s experience, for of 21 patients 
only six regained normal function after 3 years, while 
nine had both weakness and pain and six had either 
weakness or stiffness. Biopsy material was obtained 
from four patients and compared with similar specimens 
taken from the bursa, supraspinatus tendon, and biceps 
tendon removed from normal patients at necropsy. 

The author is of the opinion that the initial lesion 
is a degenerative one in the supraspinatus tendon, and 
that the process does not start diffusely throughout the 
capsule and the whole of the tendinous cuff, as is perhaps 
generally imagined. The nature of the degeneration is 
unknown, but the author has seen necrotic areas in the 
tendon, with a surrounding inflammatory process as a 
secondary phenomenon. John Charnley. 


Excision of the Acromion in Treatment of the Supra- 
spinatus Syndrome. Report of Ninety-five Excisions. 
ARMSTRONG, J. R. (1949). J. Bone Jt Surg., 31B, 436. 


The principles underlying the operation of excision of 
the acromion for shoulder pain are described. The 
simple mechanical explanation is accepted that lesions of 
the supraspinatus tendon produce pain on abduction of 
the arm because these tissues are pressed between the 
acromion and the humerus in full abduction. 

In the first nine cases in which the acromion was 
excised, five unsatisfactory results were obtained; this 
was attributed to the fact that only the bone distal to the 
acromio-clavicular joint was resected. The whole 
acromion should be resected through the acromio- 
clavicular joint, and the cut edge of the deltoid muscle 
should be sutured to the coraco-acromial ligament. 

The author is an enthusiast for the operation as a 
result of personal experience his own acromion having 
been resected, and he reports results in 95 cases, in eighty 
of which the operation was completely successful. 
Apparently only four patients in the series gained no 
relief at all. At operation in 56 cases there was indura- 
tion and injection of the tendon, with oedema of the 
synovial lining of the bursa. In ten cases no lesion of 
the supraspinatus tendon appeared to be present, 
but the walls of the bursa were red and thickened and the 
cavity contained free fluid andtin a few instances, small 
loose bodies. In fifteen cases calcified deposits had been 
seen in radiographs and the tendon appeared rough, 
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thickened, and opaque. In fourteen cases tears of the 
supraspinatus tendon were found, but there was no 
retraction of the torn end. 

Exact details of operative technique are given. Excision 
of the acromion is contra-indicated if there is doubt 
about the diagnosis or if there is true limitation of 
shoulder movement. John Charnley. 


Partial Synovectomy of the Knee Joint. [In English.] 


MAGNusSSON, R. (1949). Acta orthopaed. scand., 
19, 279. 


The author discusses the causes of chronic hydrops of 
the knee and reviews the results of 36 operations for 
partial synovectomy carried out on 34 patients. In 
fourteen cases the patient had had polyarthritis for an 
average of over 5 years, and in twenty, hydrops of un- 
known or uncertain origin for the same period. In 
one case in the former group patellectomy was performed, 
and in about half the cases in the latter group chon- 
drectomy was carried out at the same time as the syno- 
vectomy. 

At follow-up examination 2 to 11 years later 21 out of 
34 patients were free from exudate (six of the fourteen 
with polyarthritis and fifteen of the twenty with hydrops). 
In the cases with polyarthritis, however, the value of the 
operation is reduced by the considerable risk of reduced 
mobility of the joint. Careful selection of the cases for 
operation is important. J. Agerholm-Christensen. 


The Painful Shoulder. Review of One Hundred Personal 
Cases with Remarks on the Pathology. WITHERS, 
R. J. W. (1949). J. Bone Jt Surg., 31B, 414. 


This paper is an admirable, practical, and common- 
sense clinical study of 100 cases of shoulder disorders 
characterized. by pain, limitation of movement, and 
normal radiographic appearances. Cases of calcification 
of the supraspinatus tendon have been excluded. All 
patients had been discharged from treatment for one 
to 3 years at the time of the review. The average age 
was 52, the sex-distribution approximately equal. A 
definite history of injury was present in 60 per cent. 

Three clinical groups are recognized: (1) rupture of the 
supraspinatus tendon; (2) supraspinatus tendinitis; 
(3) capsulitis. Rupture of the supraspinatus was 
encountered in twelve cases. This condition is diagnosed 
when, after an injury, the patient is unable to elevate 
the arm, though the range of passive movement is full. 
The deltoid contracts strongly, but is unable to move the 
arm because the fixating action of the short muscles is 
lacking. It is impossible to determine clinically whether 
the rupture is complete or incomplete because the 
infraspinatus is a more powerful fixator of the humeral 
head than the supraspinatus, and its action is probably 
also inhibited. 

Supraspinatus tendinitis was encountered 27 times. 
Here, after injury or even spontaneously, pain develops 
at the mid-range of elevation, though all passive shoulder 
movement is free. There is often an abnormal scapulo- 
humeral rhythm. The author considers that impinge- 
ment of the humeral head on the acromion is not always 
the correct explanation because the syndrome in one 
case followed a suture of the supraspinatus where the 
whole acromion had been removed. He therefore 
inclines to the view that the pain is directly due to tension 
in the supraspinatus tendon. 
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Capsulitis, found in 61 cases, may occur spont. neoys|y 
or after injury, and is characterized by pain associated 
with limitation of both active and passive mo ements 
The author differentiates early and late stages; 
phase he calls “* irritative capsulitis ’’, full range of moye. 
ment being present under anaesthesia, while in he late; 
stage, “adhesive capsulitis”, there is limitation 9 
movement under anaesthesia. 

The results in this series of 100 cases do not suggest 
that surgical treatment is advisable. Of twelve cases of 
rupture of the tendon five were treated conservatively and 
all patients returned to full work. In the remaining 
seven complete rupture was present, and complete 
acromionectomy was carried out, but only two of the 
results were regarded as good. The two good results 
were in cases in which the tendon was sutured longi- 
tudinally without attempt to re-attach to the tuberosity, 
Of the 27 patients with tendinitis thirteen recovered 







1 early 




















































































full function without treatment, or without anything 3 we 
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more elaborate than rest in a sling. In the remaining 


fourteen the acromion was excised; in eight cases tears i 
in the region of the supraspinatus were present: this @ 





illustrates the difficulty of differentiating 
between tendinitis and rupture of the tendon. 


upper surface. The best results were secured when the 
tear was brought together longitudinally without tension: 
results were bad when an attempt was made to suture 
the tendon to the tuberosity. 

In twenty of the 61 cases of capsulitis the lesion was 
diagnosed as “ irritative ’’ and the average duration of 
pain was 7 weeks. There was no evidence that elaborate 
splintage in abduction was better than a sling, and many 
patients could not tolerate an abduction frame because of 
pain. Full movement was restored within 34 months. 
In only three cases did the condition progress to adhesive 
capsulitis and require manipulation. 

All 41 cases of adhesive capsulitis were treated by 
manipulation under anaesthesia and splinting in abduc- 
tion for 2 weeks, active movements being encouraged 
throughout. Full recovery was obtained from 2 weeks 
to 4 months after manipulation. In five cases manipula- 
tion was repeated twice, but in the remaining 36 only one 
manipulation was necessary. 

The author considers that approximately 25 per cent. 
of cases of painful shoulder are probably due to rupture 
of the supraspinatus tendon. John Charnley. 


The Painful Shoulder. Significance of Radiographic 
Changes in the Upper End of the Humerus. Harrison, 
S. H. (1949). J. Bone Jt Surg., 31B, 418. 


The author is interested in the relation of radiological 
changes in the head of the humerus to lesions of the 
musculo-tendinous cuff. He believes that radiological 
changes are present before there is clinical evidence of 
rupture of the tendons. 

Photographs are reproduced of necropsy material 
from a man who died of head injuries, and had no 
symptoms of shoulder dysfunction. Cystic degenerative 
changes in the head of the humerus were radiologically 
demonstrable. It is believed that this degenerative 
process is of primary importance in the aetiology of 
complete and incomplete tears of the musculo-tendinous 
cuff. In 145 cases of shoulder pain following injury 
the most significant finding was that every patient with 
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clinically 
In two § 
cases there was swelling of the tendon and splitting of the ] 
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radiological evidence of degeneration in the humerus 
residual disability 6 to 12 months after injury; 


» by contrast, in no case without these changes were there 
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any residual signs or symptoms. John Charnley. 


“ Reiter’s Syndrome *’; A Special Form of Rheumatism. 
(Le syndrome “dit” de Reiter. Une forme parti- 


culiére de la maladie rhumatismale.) MARCHE, J. 
(1950). Gaz. méd, France, 57, 11. 
Conjunctivo-urethro-synovial Syndrome (Syndrome of 


Fiessinger and Leroy) with Subcutaneous Nodules in 
Periarteritis Nodosa. (Syndrome conjonctivo-urétro- 
synovial (Syndrome de Fiessinger et Leroy) avec 
nodules sous-cutanés de péri-artérite noueuse.) 
LANGERON, L., CORDONNIER, V., Duriez, J., and 
MicHAux, P. (1949). Bull. Soc. méd. Hép. Paris, 
65, 1221. 


The Incidence, Character, and Significance of Renal 
Changes in Rheumatic Disease in Infancy. (Frequenza, 
caratteri e significato delle alterazioni renali nella 
malattia reumatica nell’infanzia.) Macciotra, G. 
(1949). Ann. ital. Pediat., 2, 457. 


The Polyclinic as a Means of Combating Rheumatism. 
(Rheumabekampfung auf poliklinischen Wege.) TicHy, 
H. (1950). 2Z. Rheumaforsch., 8, 337. 


Cardiologic Aspects of Certain Rheumatic Disease. 
DENNISON, A. D. (1950). J. med. Soc. N.J., 47, 4. 


(Sur quelques 
Gaz. Hop., Paris, 


of Backache. 
M. (1949). 


On Several 
dorsalgies.) 
122, 657. 


Types 
LANCE, 


Articular Rheumatism and Diabetes Insipidus Developing 
Simultaneously in Two Cases and Successfully Treated 
by Removal of Focal Infection. (Deux cas de rhuma- 
tisme évoluant simultanément avec un diabéte insipide, 
guéris par l’assainissement de Tl infection focale.) 
Goi, I., loanoviciu, G., CIURDARIU, P., GANEA, N., 
and Pop, A. (1949). Bull. Soc. méd. Hop. Paris, 
65, 1176. 


Treatment of Rheumatism with Neostigmine and Eserine. 
(Tratamiento del reumatismo por el prostigmine y la 
eserina.) Rurz Moreno, A., Litter, M. (1949). 
Bol. Liga argent. Reum., 12, 30. 

[Results in Rh. Arthritis and Fibrositis showed that 
the Treatment was of no value.—S.G.] 


A Contribution to the Study of the Treatment of Certain 
Forms of Rheumatism. (Contribution a l’étude du 
traitement de certaines formes de la maladie rheuma- 
tisraal.) Laverret, J. (1949). Bull. Mém. Soc. méd. 
Passy, 152, 170. 


The treatment of Chronic Rheumatism by Albis’s Method. 
(Traitement des rheumatismes chroniques par la 
méthode albis.) MAuREL, G. (1949). Bull. Mém. 
Soc. méd. Passy, 152, 173. 


The Differential Diagnosis Between Acute Polyarthritis 
ard Acute Osteomyelitis of the Epiphyseal Region and 
Their Conservative Treatment with Penicillin. (Uber 
d: differentialdiagnostische Abgrenzung der akuten 
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Polyarthritis gegeniiber der akuten epiphysennahen 
Osteomyelitis und deren konservative Behandlung 
mit Penicillin.) Moritz, E. (1949). Klin. Med., 
Wien, 4, 770. 


An Analytical Study of Four Hundred Cases of Painful 
Shoulder. (Reflexions sur le dépouillement de 400 cas 
de douleurs de l’épaule.) Freron, M. (1949). Rev. 
Rhum., 16, 603. 

The Painful Stiff Shoulder. Weptick, L. T. (1949). 

Med. J. Aust., 2, 707. 


Lesions of the Shoulder. TEGNER, W. S. (1949). J. 
Amer. med. Ass., 141, 835. 


‘* Infective Arthritis’? in Childhood. (Uber die “ Infekt- 
arthritis”’ im Kindesalter.) BLECKMANN, K. H. 
(1949). Dtsch. med. Rdsch., 3, 781. 


The Interrelationship Between Work and Rheumatism. 
(Wechselwirkungen zwischen Arbeit und Rheuma- 
tismus.) Kempr, W. (1949). Dtsch. Gesundhwes., 
4, 1116. 


Epiphysial Lesions of the Phalanges (Thiemann’s Disease). 
(Troubles épiphysaires des phalanges. (Maladie de 
Thiemann.).) Desse, G. (1949). Rev. Rhum., 16, 526. 


Rheumatic Scapulo-humeral Periarthritis and its Treat- 
ment. (La périarthrite rhumatismale de l’épaule et 
son traitement.) Coste, F. (1949). Acta physiother. 
rheum. belg., 4, 205. 

MILLER, J. (1949). 


Allergic Arthritis. Ann. Allergy, 


b) 


(Etude de l’ostéo- 
(1949). Acta 


A Study of Vertebral Osteophytosis. 
phytose vertébrale.) LACAPERE, 
physiother. rheum. belg., 4, 145. 


(Rheuma und psychose.) 


Psychosis and Rheumatism. 
Arch. Psychiat. Nervenkr., 


VAN DER Horst, L. (1949). 
181, 3235. 


Psoriatic Rheumatism or Arthropathic Psoriasis. (Le 
rhumatisme psoriasique ou psoriasis arthropathique 


et son traitement.) WEISSENBACH, R. J. (1949). Acta 
physiother. rheum. belg., 4, 91. 
Observations on Paget’s Disease. (Consideraciones 


acerca de la enfermedad de Paget.) Bastos Mora, F. 


(1949). Rev. esp. Reum., 3, 89. 
The Frozen Shoulder. Med. Pr.; 
111, 623. 


SAVAGE, O. (1949). 


Psychosomatic Aspects of Arthritis and Allied Disorders. 
SoLomon, R. Z., and SOLomMon, C. I. (1949). Conn. 
med, J., 13, 1027. 


Lupus Erythematosus as a Rheumatoid Disease of the 
Skin. (Erythematodes als rheumatoide Hauterkran- 
kung.) Rost, G. A. (1949). Med. Klinik., 44, 1242. 

Rheumatism. Humpuries, R. E. (1949). J. med. Soc. 

N.J., 46, 277. 
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Neck and Shoulder Pain. Frecps, A., and Hoes.ey, J. 
(1949). Calif. Med., 70, 478. 


Rheumatic Affections of the Hand and Wrist: The 
Arthroses. (Affections rhumatismales de la main et 
du poignet: les arthroses.) PAuzat, D., and Las- 
SERRE, C. (1949). J. Med. Bordeaux, 126, 153. 


Vertebral Rheumatism. (Rheumatismo vertebrale.) 


FERRANNINI, L. (1949). Minerva med:, Torino, 
1, 699. 
Reiter’s Disease as a Venereal Disease. (Morbus Reiter 


—eine Geschlechtskrankheit ?) LévGREN, O., and 
MASRELIEZ, N. (1949). Z. Rheumaforsch., 8, 234. 


Psychogenic Factors as the Precipitating Cause in Rheuma- 
toid Arthritis. (Factores psicogenicos como causa 
desencadeante da artrite reumatdide.) Luccues!, O., 
and Luccues!, M. (1949). Hospital, Rio de J., 35, 673. 


Degenerative Lesions of Intervertebral Disks. (Les 
discopathies dégénératives.) HERBERT, J.-J. (1949). 
Rhumatologie, 2, 37. 


Psoriatic Rheumatism or Arthropathic Psoriasis. (Le 
rhumatisme psoriasique ou psoriasis arthropathique.) 
WEISSENBACH, R.-J., and FRANCON, F. (1949). Rev. 
Rhum., 16, 205, 


Psoriatic Rheumatism. Clinical and Therapeutic Study. 
(Le rhumatisme psoriasique. Etude clinique, patho- 
genique et thérapeutique.) PiGuET, B. (1949). Progr. 
méd., Paris, 77, 225. 


Peri-arthritis of the Shoulder and its Treatment. (Obser- 
vaciones sobre periartritis de hombro y su trata- 
ey GAUDIANO, M. (1949). Rev. argent. Reum., 
14, 23. 


Calcinosis Interstitialis and Rheumatic Fever. (Calcinosis 
interstitialis und Rheuma.) ScHoGer, G. A. (1950). 
Z. Rheumaforsch., 8, 316. 


Sciatica 
On Root Neuritis and Sciatica. [In English.} EKVALL, 

S. (1949). Upsala LakFéren. Forh., 54, 397. 

The author tries to show that sciatica is not due to 
root compression alone, since compression can occur 
without pain. He believes that a non-specific infection 
occurs in the roots, and quotes the histological findings 
of others in support of his thesis. The local anatomical 
arrangement—deep root pockets in the lumbo-sacral 
segments and connexions between the meningeal spaces 
and radicular lymph channels—favours the localization 
of an infection at the level of the L5 and SI roots. 
Moreover, the erythrocyte sedimentation rate is often 
raised and in some of his cases there was a history of 
preceding acute respiratory infection. 

In three cases root section was performed because of 
intractable pain, and study of biopsy specimens revealed 
chronic non-specific neuritis with round-cell infiltration, 
especially in pericapillary areas. Case histories are given. 
Disk protrusion was not found in any. He considers that 
compression, usually from a disk, leads to nerve irritation, 
this being aggravated in the lumbo-sacral area by move- 
ment of bone over a relatively fixed nerve, and that 
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infection subsequently localizes there with resu:tant 
sciatica. Sciatica is uncommon in the old because the 
joints are rigid, and uncommon in the young bec..use 
disk protrusion is rare. Perhaps therefore a stabil. ing 
procedure should be performed if laminectomy is unver- 
taken. 

The pain of sciatica is, he considers, at least px 
sympathetic in origin; lumbar block may relieve 
pain, coldness, and hyperalgesia arise from vasoconstric- 
tion, and an intragluteal histamine injection gives a weak 
response on the affected side. Pain on sneezing or 
coughing may be due to sudden movement at the lumbar 
joints; the author has never been able to cause pain by 
jugular compression. (Naffziger’s sign is not mentioned.) 

[This is a long and largely theoretical paper. A long 
index to the literature is given but few non-continental 
authors are quoted.] D. P. Jones. 
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Cramp in Cases of Prolapsed Intervertebral 
WoLMaAN, L. (1949). 
12, 251. 


The incidence, frequency, and relation of attacks 
of cramp in patients suffering from sciatica caused by 
prolapsed intervertebral disk were investigated in 204 
cases. All the patients had been operated upon and in 
142 of them the operation had included the division of 
one or more posterior roots. In sixteen patients (8 per 
cent.) cramp occurred before the operation and in six 
it persisted afterwards. In 52 patients (26 per cent.) 
cramp first came on after operation. The calf muscles 
were the commonest site and in most cases the attacks 
were nocturnal. Post-operative cramps were frequent 
immediately after the operation and disappeared 
gradually within 5 years. Sex, age, the presence of 
arthritic spinal changes, and severity of sciatic pain 
appeared to play no part in the aetiology. The degree 
of weakness and wasting of muscles was not significantly 
different from that seen in patients without cramp. 
Neither the incidence nor the site of cramp bore any 
definite relation to the level of the prolapsed disk, 
though there was some indication that a large lateral 
prolapse was more likely to cause cramp. The presence 
of cramp appeared to have no prognostic significance 
for the therapeutic result of the operation. 

On the other hand, a division of one or more sensory 
roots had been performed in 43 (83 per cent.) of the 
patients with post-operative cramp and in 99 (65 per 
cent.) only of those who did not develop cramp. [The 
difference is statistically significant. y?=5-6, P=0-02.) 
There was a slight tendency for the thigh muscles to 
be more affected by cramp when the 4th lumbar root was 
divided, and for the foot to be more involved after- 
division of the 5th lumbar and Ist sciatic roots. Post- 
operative cramp seems more likely to occur the longer 
the duration of symptoms before the operation. It is 
considered probable that damage to the sensory roots is 
causally related to the incidence of post-operative cramp. 

F. K. Taylor. 


Disc. 
J. Neurol. Neurosurg. Psychiat., 


Failure to Disclose Ruptured Intervertebral Disks in 32 
Operations for Sciatica. Ecuoits, D. H., and 
REHFELDT, F. C. (1949). J. Neurosurg., 6, 376. 


In a series of 151 cases of sciatica in which laminectomy 
was performed for a ruptured intervertebral disk, there 
were 34 instances in which the findings were doubtfu! 
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Of these, 32 cases are discussed in some detail and in 18 
the underlying pathology is considered. It is suggested 
that cight were due to a bulging disk, four were due to 
bony hypertrophy, one was due to spondylolisthesis 
and that one was due to dural deformity. In the 
remaining fourteen cases the findings were negative but, 
in spite of this, laminectomy was sufficient to give satis- 
factory results in eight instances. In the analysis of these 
34 cases the authors have laid down a code of rules for 
the handling of cases of low backache and sciatica. 
G. F. Rowbotham. 


Anatomical and Clinical Studies on Lumbar Disc Degenera- 
tion. [In English.) Friperc, S., and Hirscu, C. 
(1949). Acta orthopaed. scand., 19, 222. 


The lumbar spine was examined radiologically and 
anatomically post mortem in 100 cases, and 15,160 
patients with backache were studied, during the years 
1936-46; 9,419 of the latter were also radiographed. 
It was found that regressive changes in the intervertebral 
disks increase with age, and that definite degeneration 
must be presumed when there is rupture of the annulus. 
In principle, the disk degeneration is an osteoarthritis. 
When radiographs show instability—which may be one 
of the first signs—narrowed interspace, sclerosis, and 
osteophytes, the degenerative changes in the disk are 
marked. Normal radiographic appearance does not 
mean that the disk is intact. Instability was the only 
radiographic sign in 15 per cent. of patients with disk 
degeneration. It was seen in 70 per cent. of cases of 
degeneration of the 4th lumbar disk, which is the disk 
most frequently affected. The 4th disk was affected in 
47-6 per cent. of all cases of degeneration, and the 4th 
or Sth disk in 75-2 per cent. 

J. Agerholm-Christensen. 


The Problem of ‘* Essential ’’ Sciatica and its Treatment. 
(Le probléme de la sciatique dite essentielle et son 
traitement.) DE SEzeE, S. (1949). Progr. méd., Paris, 
77, 203. 


The Diagnosis and Modern Treatment of Sciatica. 
DurBIN, F. C. (1949). Med. Pr., 222, 477. 


Gout 


The Diversity of Gouty Arthritis and its Complications. 

TALBOTT, J. H. (1949). Ann. intern. Med., 31, 555. 

_ Case histories are used to illustrate the clinical varia- 
tions of gout. The following features are thereby 
stressed: 

(1) The severity can vary from mild to severe and 
crippling, and the age of onset from youth to old age. 
(2) The disease may be associated with kidney lesions 
that lead to uraemia, or that conversely renal disease may 
lead to metabolic gout and eventually to a degree of 
gouty arthritis. (3) The passage of urate stones or gravel 
may precede or be associated with the disease, but that 
gout is not an inevitable consequence of urate stones. 
(4) Trauma may precipitate the onset of an attack, and 
obscure the correct diagnosis. (5) Rheumatoid Arthritis 
my occur in association with gout, and require separate 
treatment. David P. Nicholson. 


Liver Function and Serum Protein Structure in Gout. 
WOLFSON, W. Q., CoHN, C., LEVINE, R., ROSENBERG, 
E. F., and Hunt, H. D. (1949). Ann. intern. Med., 
30, 598. 


Neither the traditional association of gout with 
“* liverishness *’ nor the scientific suggestion that gouty 
hyperuricaemia results from a deficiency of uricolytic 
enzyme in the human liver will bear scrutiny if the latter 
is undertaken with proper scepticism. From the data 
herein presented, including a great array of tests of liver 
function in patients showing various forms of gout, and 
from a critical review of the literature it is clear that, 
except in the presence of an independent complicating 
morbid process, liver function is normal in gout. Gout 
is not, as a rule, associated with functional hepatic 
impairment. Disease of the liver is neither a cause nor a 
result of gout. G. F. Walker. 


The Heredity of Gout and Its Relationship to Familial 
Hyperuricemia. STECHER, R. M., Herscu, A. H., and 
SoLomoNn, W. M. (1949). Ann. intern. Med., 31, 595. 


Whereas in the general population the incidence of a 
blood uric acid content higher than 6-5 mg. per 100 ml. 
was, in those of normal kidney function, approximately 
1 in 26, practically every patient with gout showed a 
hyperuricaemia. In the relatives of gouty patients the 
incidence of hyperuricaemia was 18 per cent. among 
eleven mothers, 17 per cent. among 24 brothers, 21 per 
cent. among 24 sisters, and 15 per cent. among 33 sons, 
though not a single daughter among 45 tested had 
hyperuricaemia. In the male this hyperuricaemia was 
found to be independent of age; in the female it appeared 
after the menopause. 

On the assumption that gout and hyperuricaemia are 
the expression of the same genotype, both in the same 
family and in different families, it resembles in some 
cases an autosomal recessive, in others an autosomal 
dominant. The authors assert, however, that this is 
satisfactorily explained if the gene involved is an auto- 
somal dominant which lacks penetrance in both sexes, 
but with a much lower penetrance in female than male. 
A tentative estimate of the penetrance, which is in good 
agreement with a tentative estimate of gene frequencies 
in the general population, is about 84 per cent. in the 
heterozygous male, and about 12 per cent. or less in the 
female. Henry Cohen. 


Gout in Relation to Rheumatism. (Aux confins du 
rheumatisme et de la goutte.) Wem, M. P. (1949). 
Bull. Mem. Soc. med. Passy, 152, 166. 


Newer Advances in Gout. ADLERSBERG; D. (1949). 
Bull. N.Y. Acad. Med., 25, 651. 


Gouty Rheumatism. (Le rhumatisme goutteux.) WEIL, 
M. P. (1949). Sem. Hop. Paris, 25, 1851. 


The Treatment of Gout and its Common Complications. 
(Le traitement de la goutte et de ses complications 
les plus fréquentes.) COLLESSON, L., Haport, S., and 
Haport, E. (1949). Gaz. méd. France, 56, 585. 


The Diversity of Gouty Arthritis and Its Complications. 
TALsortt, J. H. (1949). Ann. intern. Med., 31, 555. 


Gout. Mason, R. M. (1949). Med. Pr., 111, 626. 
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Non-Articular Rheumatism 


Fibro-Fatty Tissue and its Relation to Certain ‘‘ Rheu- 
.matic’’ Syndromes. CopEeMAN, W. S. C. (1949). 
Ann, R. Coll. Surg. Eng., 5, 110. 

The author briefly outlines the historical background 
of the clinical entity of “* fibrositis’’ emphasizing the 
paucity of pathological evidence. He then presents a 
classification based on the structure of the nodules found. 
A series of young soldiers suffering from fibrositis was 
investigated and pain charts were constructed based on 
the sites of nodules and trigger points. The back of 
every patient who died in hospital was dissected, special 
reference being made to the areas shown on the pain 
charts. Asa result of this, in many instances herniations 
of oedematous fat through defects in the deep fascia 
were found, of three different types (a) pedunculated, 
(5) non-pedunculated, (c) foraminal. The author 
quotes 22 cases in which removal of these fatty hernia- 
tions resulted in relief of symptoms. 

The distribution of localized collections of fat in the 
body is described together with the common sites of fatty 
herniation and it is suggested that oedema or herniation 
may produce areas of fat under tension which are in fact 
the painful nodules of fibrositis. An experiment is 
quoted in which relief of pain was achieved in thirteen of 
22 patients with fibrositis, by inducing a state of clinical 
dehydration, thus reducing the tension in these fatty 
herniae. Endocrine imbalance leading to fluid retention 
is considered an important aetiological factor with expo- 
sure to cold as the precipitating agent. 

The author differentiates two syndromes due to abnor- 
malities of fatty tissue: (a) fibrositis, occurring in different 
normally found fat pads; (6) panniculitis occurring in 
abnormal deposits of fatty tissue. He considers that 
Dercum’s disease is but a variant of these conditions. 

Dietetic treatment associated with diuretics and dehy- 
dration is considered helpful and local massage and 
injections may cause relief of pain by disruption of 
the nodules. Surgical treatment is limited to the removal 
of larger fatty collections, but is rarely indicated. 

R. H. J. Fanthorpe. 


Lumbar Fatty Hernias. (Hernias grasas lumbares.) 
Laco, H. D., and Vera, A. R. (1949). Sem. méd., 55, 
902. 


In extirpated lumbar fatty hernias, pathological changes 
can be found corresponding to definite clinical pictures 
which give to this condition an individuality distinguish- 
ing it from other types of lumbar fibrositis. Sometimes 
the patient has symptoms and signs of a lumbar fibrositis, 
and occasionally the history is solely one of fibrositis. 
More commonly there is a lumbago with multiple 
symptoms, depending on the tissues affected by the 
inflammatory process caused by the presence of the 
hernia. 

Different variations and combinations of signs and 
symptoms in lumbar hernias are described, and the 
authors emphasize that, when a lumbo-sacral fibrositis 
exists, careful search must be made for other possible 
causes—exogenous and endogenous intoxications (especi- 
ally from the gut), metabolic disturbances, septic foci, 
and endocrine disorders. 

Histological examination of excised lesions reveals 
congestion and intense oedema in cases of speedy onset. 
In more advanced cases, necrotic lesions occur, with 
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large lipophagic granules, and surrounded by an aica of 
defensive tissue reaction, often with encapsulatioi. and 
deposition of calcium salts. These findings are con- 


sidered as pictures of the successive changes due to 
strangulation of the hernial pedicle. a 
Conservative treatment does not get rid of the hernias 


themselves, and the authors favour surgical removal, the 
technique for which they give. René Méndez. 


Muscular Symptoms in Rheumatism. (Das rheumatische 
Muskelsymptom.) Bayer, H. (1949). Dtsch. med. 
Wschr., 74, 917. 


WILson, G. D. (1949). Sth. med. J., 42, 387. 


Non-articular Rheumatism. HiIGHTON, T. C. (1949), 
Med. Pr., 111, 635. 


The Treatment of Bursitis and Peritendonitis Calcarea of 
the Shoulder Joint by Roentgen Therapy. AbseEL, M.S., 
and LomuorF, I. I. (1949). Permanente Fdn med. Bull.. 


Fibrositis. 


7, 90. 
Epidemic Myalgia. (La myalgie épidémique.) Ronse, L. 
(1949). Brux. méd., 29, 3411. 


The Scalenus Anticus Syndrome. 
(1949). Amer. Practit., Phil., 3, 


DELAFIELD, R. H. 
730. 


Endocrinology 


Lesions Produced Experimentally by Desoxycorticosterone 
and the Role of the Suprarenal Cortex in the Genesis of 
Rheumatic Manifestations. (Lésions produites expeéri- 
mentalement par la désoxycorticostérone et | inter- 
vention de la cortico-surrénale dans la génése de 
manifestations rhumatismales.) Haour, P. (1949). 
Rev. Rhum., 16, 466. 


Articular lesions were produced in rats by daily sub- 
cutaneous injections of 2 to 4 mg. desoxycorticosterone 
(deoxycortone). The lesions appeared on the 10th to 
20th day of administration before any other signs of 
disease became apparent and they resembled closely 
articular lesions in experimental or human acute or 
subacute rheumatism. Later vascular lesions of the 
periarteritis nodosa type, Aschoff bodies, sclerotic 
changes in the kidneys, and minute haemorrhages in the 
brain appeared. Although vascular and myocardial 
damage appeared in all treated animals, articular lesions 
were present in only 40 to 60 per cent. of the rats and their 
appearance was favoured by high salt intake, unilateral 
nephrectomy, thyroidectomy, or ovariectomy, and by 
cold. An injection of a streptococcal culture on the 
14th day of treatment increased the incidence of arthritis. 
Similar changes can be produced by the administration 
of adrenal corticotrophic hormone but only if the 
adrenal cortex is intact. The possibility that rheumatic 
polyarthritis is due to an overactivity of the adrenal 
cortex secondary to bodily stress caused by various 
agents known to be in relation to the genesis of poly- 
arthritis is discussed. Jan Brod. 


Relief of the Symptoms of Acute Gout and Rheumatoid 
Arthritis by Means of Pituitary Adrenocorticotrophic 
Hormone (ACTH). Spiers, T. D., and Stone, R. E. 
(1949). Sth. med. J., 42, 720. 

This is an account of the treatment with ACTH 

(adrenocorticotrophic hormone) of one patient suffering 
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from gout and three suffering from rheumatoid 
arthritis. 

The first patient, who suffered from tophaceous gout, 
was considered to have a mild exacerbation of gouty 
arthritis in the right foot and right knee. He was 
given one injection of 25 mg. ACTH and within 24 hours 
was free from pain. He continued to take the salicylate 
he had been having previously; there was a period of 
complete quiescence after the single injection lasting for 
7 days, after which there was a severe exacerbation of 
the symptoms. 

The case history of one of the three patients with 
rheumatoid arthritis is given. The patient was a man 
aged 70 who had apparently had rheumatoid arthritis for 
25 years. “* He had moderate swelling and tenderness 
of the affected joints and slight limitation of motion in 
the shoulder joints.” He was given 15 mg. ACTH 
intramuscularly every 6 hours for 5 days. There was 
rapid loss of pain and stiffness, and he was able to shave 
himself for the first time in 18 months. There was a 
great sense of well-being. When the injections were 
stopped the condition relapsed but not completely. 
The other two patients responded similarly. 

The authors conclude that while ACTH is not a cure 
for gout or rheumatoid arthritis the objective results of 
treatment with it are superior to those seen with any 
other form of therapy. W. Tegner. 


Experimental Vascular Diseases Due to Desoxycortico- 
sterone Acetate and Anterior Pituitary Extract. I. Com- 
parison of Functional Changes. Masson, G. M. C., 
CorcorRAN, A. C., and PaGg, I. H. (1949). J. Lab. clin. 
Med., 34, 1416. 


Desoxycorticosterone acetate (DOCA) and anterior 
pituitary preparation (APP) were tested in unilaterally 
nephrectomized female rats fed a high protein and a 
high sodium diet. DOCA (2-5 mg. a day) elicited 
hypertension in all animals; APP had this effect in only 
a relatively small proportion of animals tested. Com- 
bined treatment with DOCA and APP had no more 
effect on blood pressure than DOCA alone; rather, the 
animals rapidly sickened and died. DOCA caused 
severe diuresis, while control and APP-treated groups 
showed only a slight increase in urine formation at the 
beginning of the experiment. In rats treated with crude 
APP there is an association between hypertension and 
increased adrenal weights. But these large adrenals are 
often haemorrhagic or necrotic. The relationship of 
adrenal weight to blood pressure disappears when 
animals are treated with a partially purified APP extract. 
The hypothesis that APP hypertension in rats depends on 
hypersecretion of DOCA-like compounds thus appears 
unlikely.—[ Authors’ summary.] 


The Effect of Cortisone on the Production of Granulation 
Tissue in the Rabbit. (L’effet du cortisone sur la 
production du tissu de granulation chez le lapin.) 
RAGAN, C., Howes, E. L., PLotz, C. M., and BLUNT, 
J. W. (1950). C.R. Acad. Sci., Paris, 230, 327. 


In vounds produced experimentally in rabbits treated 
with cortisone there is a striking reduction in the forma- 
tion >f new connective tissue: new blood vessels were 
few r entirely absent. After 8 days’ treatment there 
were compact nests of fibroblasts surrounding the pre- 
viol: y existing blood vessels. G. M. Findlay. 


Preliminary Observations on the Antiarthritic Effect of 
21-Acetoxypregnenolone. SEIFTER, J., WARTER, P. J., 
Fitcu, D. R. (1950). Proc. Soc. exp. Biol. Med., 
N.Y. F& 1h: 

The permeability of the synovial membrane of the 
rabbit to fluids is increased by hyaluronidase and desoxy- 
corticosterone (deoxycortone) acetate (DOCA) and 
decreased by cortisone. 21-Acetoxypregnenolone is as 
active as cortisone in decreasing permeability: it also 
antagonizes the effect of DOCA and hyaluronidase on 
the synovial membrane. Seven ambulatory patients 
with active rheumatoid arthritis received intramuscular 
injections of 100 mg. 2l-acetoxypregnenolone on the 
first day, 200 mg. on the second day, and 300 mg. on the 
third day for a total period of 14 days. In all cases 


there was a reduction in swelling, lessening of pain, and 
increased motility in the affected joints. G. M. Findlay. 


A Screening Test of Chemical Compounds for Pituitary 
Adrenocorticotropic Hormone Activity. Spires, T. D., 
and Stone, R. E. (1949). Lancet, 2, 890. 

Working at the Northwestern University Medical 
School, Chicago, the authors have studied the effect 
on the eosinophil count of injection of pituitary adreno- 
corticotrophic hormone (ACTH) and of certain selected 
steroids, related in chemical structure to cortisone. The 
subjects were three patients with eosinophilia, in whom, 
for the previous 6 months, the eosinophil count had never 
been less than 2,000 per c.mm. The patients fasted for 
12 hours before the injection, and eosinophil counts were 
carried out in the morning before, and 2, 4, and 6 hours 
after, the injection of the substance under test intra- 
muscularly into the buttocks. The different substances 
tested were given in succession at 3-day intervals to each 
patient, beginning and ending with ACTH (25 mg.). 
In all three patients, ACTH alone of the substances tested 
reduced the eosinophil count significantly. Thera- 
peutic trials of the seven steroids tested on patients with 
rheumatoid arthritis failed to show any ameliorating 
effect comparable to that shown by ACTH. 

Walter H. H. Merivale. 


Progesterone in the Treatment of Rheumatoid Arthritis. 
A Clinical Trial in 5 Cases. ALEXANDER, W. R. M., 
and Durtuieg, J. J. R. (1950). Lancet, 1, 297. 


Large doses of progesterone were administered to 
five patients with rheumatoid arthritis. No evidence of 
therapeutic benefit was obtained. No fall in the number 
of circulating eosinophils was noted after the injection of 
100 mg. progesterone. It is suggested that the remissions 
of rheumatoid arthritis which occur during pregnancy 
are not due to progesterone but may be attributable 
to increased production of other steroids by the adrenal 
cortex.—[Authors’ summary.] 


Effect of Combined Injections of Deoxycortone Acetate 
and Ascorbic Acid on Rheumatoid Arthritis. LEWIN, 
E., and WASSEN, E. (1949). Lancet, 2, 993. 

In nine cases of articular rheumatism of 2 weeks’ to 
15 years’ duration immediate relief from pain, with 
consequent increase in mobility, followed upon (a) intra- 
muscular injection of 5 mg. deoxycortone acetate in 
arachis oil and (5) intravenous injection a few minutes 
later of 10 ml. of a 10 per cent. solution of ascorbic acid 
(1 g.). Pain was relieved within half-an-hour, the relief 
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lasting 2 to 6 hours in chronic cases; in more acute cases 
one or two injections were enough to banish the pain for 
2 to 3 weeks. Higher doses did not enhance the effect, 
and smaller doses did not appear to diminish it. Implan- 
tation of a 100-mg. tablet of the hormone with 8-hourly 
injection of the vitamin was successful in one case. 
James D. P. Graham. 


Actions of Various Steroids in Rheumatoid Arthritis. 
(Accion de diversos esteroides en algunas enfermedades 
reumaticas.) Git, J. R., and Mont, F. G. (1949). 
Arch. Inst. cardiol. mex., 19, 607. 


This is a preliminary report from the National Institute 
of Cardiology, Mexico, of the effects of ** pregnenolone ”’ 
[pregneninolone(-8)] in thirty cases of rheumatoid 
arthritis. The only criterion for selection of the cases 
was activity of the disease. The lack of toxicity of the 
preparation was first demonstrated in animals. Treat- 
ment began with a dose of 100 mg. pregnenolone intra- 
muscularly daily for several weeks. Some patients 
were given in addition injections of testosterone in 100 to 
200 mg. doses. During the course of investigations 
it was found more convenient to give the pregnenolone in 
daily doses of 300 mg. by mouth and later cases were 
treated in this manner. The average length of treatment 
was one month. 

Pregnenolone caused improvement in 76-6 per cent. 
of cases from the 10th to 15th day of treatment. 
Improvement consisted of diminution of pain, analgesics 
being unnecessary in most cases, diminution in articular 
swelling, and increase in joint mobility. Testosterone, on 
the other hand, not only failed to improve the condition 
of patients, but in some cases caused increase in pain. 

S. S. B. Gilder. 


Pituitary Adrenocorticotrophic Hormone. Thorn’s Test 
and Therapeutic Effect in Rheumatoid Arthritis. 


(L’hormone hypophysaire corticotrope. Test de 
Thorn et action thérapeutique dans la polyarthrite 
inflammatoire chronique (morbis Charcot.)) MACH, 
R. S., BRUGGER, Y., DELLA SANTA, R., and FaAsre, J. 
(1950). Schweiz. med. Wschr., 80, 5. 


In 1946 the adrenocorticotrophic hormone (ACTH) 
was isolated from other hormones in the pituitary gland, 
its function is to stimulate .the production of those 
steroids (from the adrenal cortex) which have oxygen 
linked to carbon in the 11-position (group 2 hormones or 
“sugar hormones”, such as cortisone). It has a 
molecular weight of 20,000, an isoelectric point of 
4-65 to 4-8, is soluble in water, and is thermostable. 
Thorn and his colleagues have studied the effects of a 
single dose of 25 mg. ACTH. The most constant 
findings were a diminution in the number of circulating 
eosinophils and an increase in the proportion of uric 
acid to creatinine excreted in the urine. Where there is 
adrenal insufficiency these findings are absent because 
the cortex fails to respond to stimulation by ACTH. 
Thorn has suggested the use of the latter property to 
measure adrenal function, and the application of this 
test in cases of the anterior pituitary syndrome would be 
of interest. The authors tried it in seven normal subjects 
(all medical men), six cases of Addison’s disease, thirteen 
cases of rheumatoid arthritis, and a mixed collection of 
other conditions. In normal subjects the reduction 
in number of circulating eosinophils was between 


80 and 100 per cent. (sternal puncture in three cases 
showed little variation in the marrow) and in cases of 
rheumatoid arthritis the fall was almost as dramatic: 
in cases of Addison’s disease the decrease was but 
moderate. In normal subjects, again, the quantity 
of uric acid excreted tended to be increased and that of 
creatinine diminished so that the uric acid/creatinine 
ratio rose considerably (mean figure of 120 per cent.): 
in the cases of Addison’s disease there was a slight 
increase in the ratio (average of 16 per cent.), while 
in those of rheumatoid arthritis there was generally no 
variation at all. In the latter the excretion of both 
constituents was low, but in some control cases the ratio 
remained unaffected because excretion of both con- 
stituents had increased. The significance of the obser- 
vations made is fully discussed. 

Clinically, a single injection of 25 or 50 mg. ACTH 
sufficed to cause marked and sustained improvement in 
some cases of rheumatoid arthritis. It is significant 
that in two cases in which no benefit was derived from 
ACTH there was also no reduction in eosinophil count; 
this suggests that the adrenals must be capable of reacting 
to the stimulus. In two severe cases of the disease, of 
longstanding, 25 mg. ACTH was given daily for about 
one week and a smaller maintenance dose thereafter; 
the response was spectacular. [The small discrepancy 
between the figures given in the summary and those 
in the text does not detract from the value of the paper.] 

D. Preiskel. 


Further Studies Concerning the Participation of the 
Adrenal Cortex in the Pathogenesis of Arthritis. SeLye, 
H. (1949). Brit. med. J., 2, 1129. 

On the basis of previous experiments indicating that 
desoxycorticosterone (deoxycortone) acetate (DCA) and 
impure lyophilized anterior pituitary preparations (LAP) 
may occasionally produce joint lesions in rats resembling 
** rheumatic arthritis ’’, the author came to the conclusion 
that DCA in large doses created a “ partial hypo- 
corticoidism ’’ and seemed to show effects opposed to 
those of gluco-corticoids in shock, in the alarm reaction, 
and in hypertension. The increased gluco-corticoid 
production under stress (in the “* general adaptation 
syndrome’) may be unable to keep pace with the 
mineral-corticoid elaboration and this may result in 
“* diseases of adaptation ” (rheumatism, collagen disease, 
gout, nephrosclerosis). 

A method of consistently producing arthritis, or 
perhaps more accurately, a chronic cellulitis of the limb, 
in adult male Wistar albino or piebald rats has therefore 
been elaborated: it consists simply of injecting 0-1 ml. 
of 4 per cent. or 1 per cent. formaldehyde into the hand- 
paw pad. If 2-5 mg. adrenocorticotrophic hormone 
(ACTH) is given subcutaneously 25 minutes before the 
weaker solution of formalin the resultant inflammatory 
action is inhibited almost completely. With prolonged 
pre-treatment and the stronger formalin solution, 
although the immediate reaction was the same in ACTH- 
treated and control groups, the former group showed 
rapid subsidence of oedema and inflammation. Lyo- 
philized anterior pituitary powder (40 mg. injected 
subcutaneously in 10 per cent. aqueous alcoholic solu- 
tion) increased adrenal weight to the same extent as did 
ACTH but slightly increased the inflammatory reaction 
rather than diminished it. A similar difference was scen 
in the action on the regional lymph nodes, which shriiak 
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in ACTH-treated but enlarged in LAP-treated rats. 
The former also showed most take-up of ink particles 
after phagocytosis. 

In unilaterally nephrectomized rats drinking | per cent. 
saline, it was found that 5 mg. DCA in 0-1 ml. corn oil 
subcutaneously twice daily for 14 days aggravated the 
inflammatory response to formalin injection. In 
adrenalectomized rats drinking 1 per cent. saline, 
cortisone (5 mg. in two doses subcutaneously daily) 
decreased the response to formalin. DCA seemed to 
make no difference, either with or without cortisone. 

Finally, rats fasted for 48 hours and subjected to 
various ‘alarming’? procedures (freezing, forced 
exercise, spinal transection) and repeated 10 per cent. for- 
maldehyde injections showed little or no inflammatory 
oedema: this was not ascribed merely to decreased 
vitality. In discussion of these results, the author 
suggests that gluco-corticoid inhibition of the inflam- 
matory response is due to direct action on the tissues, 
possibly of a antihyaluronidase or antihistamine nature. 
He finds it difficult to explain the apparent antagonism 
between DCA and cortisone, mentioning substrate 
competition as a hypothetical possibility. 

[In his recorded experiments, which are not individually 
detailed, DCA did not act “ antagonistically > when 
given with cortisone. It seems possible that DCA 


merely acted (in conjunction with nephrectomy and | per 
cent. saline imbibition) by retaining salt and water; 
inflammatory reaction may well be increased in size 
under such circumstances.]} 


E. G. L. Bywaters. 


Anterior Pituitary Implantation as a Means of Supplying 
Compound E in Rheumatoid Arthritis. (Hypophysen- 
Vorderlappenemplantation zur Erzielung einer Com- 
pound E-Wirkung bei rheumatischen Gelenkzu- 
stinden.) FFELLINGER, K. (1950). Wéien. klin. Wschr., 
62, 9. 


A review is given of the rapid development of know- 
ledge of the clinical effects of Kendall’s compound E 
(cortisone), and of pituitary adrenocorticotrophic 
hormone, since Hench’s report, in early 1949, of the 
beneficial effects of cortisone in rheumatoid arthritis. 
Extension of these therapeutic methods is hindered at 
present by the difficulty and expense of preparation of the 
active principles. It is suggested that the implantation 
of fresh pig pituitary tissue by the author’s technique 
may afford a useful alternative. This has been carried 
out on 62 occasions in 23 cases of polyarthritis, and it is 
claimed that some degree of clinical relief resulted in all 
except four cases, the relief, where it occurred, being rapid 
and of short duration. The laboratory findings were 
similar to those reported after administration of cortisone, 
that is, leucocytosis with diminished numbers of circu- 
lating eosinophils and lymphocytes, reduction in the 
erythrocyte sedimentation rate, and increase in the 
urinary excretion of urates and ketosteroids. In general, 
improvement was limited to 6 to 8 days, but renewal of 
the implant regularly brought further relief. 

From one to four glands were used in each case, and 
were either implanted subcutaneously in the thigh under 
loca! analgesia, or minced finely and injected intra- 
muscularly with penicillin. The activity of the glands 
was preserved by removing them from the freshly 
slat shtered animal directly into liquid air, and thawing 
on! immediately before use. G. C. Kennedy. 


The Effects of Certain Steroid Compounds on Various 
Manifestations of Rheumatoid Arthritis. A Preliminary 
Report. IsHMAEL, W. K., HELLBAUM, A., KUHN, J. F., 
and Durry, M. (1949). J. Okla. med. Ass., 42, 434. 


Testosterone propionate, oestradiol benzoate, and 
certain of their derivatives have been used in fairly large 
dosage in the treatment of ninety patients with rheuma- 
toid arthritis. In addition to these, four patients with 
tophaceous gout, two with rheumatic fever, and two 
with painful shoulders received similar treatment. The 
authors of this paper consider that the results obtained 
in 81 of the ninety cases of rheumatoid arthritis were 
sufficiently striking to warrant publication. Improve- 
ment in respect of pain, oedema, weight, appetite, 
morale, and blood count and erythrocyte sedimentation 
rate was greater than they had experienced with any 
other type of therapy. They consider this improvement 
to be due to the non-specific metabolic activity of the 
steroid substances rather than to any specific anti- 
rheumatic property. It is also pointed out that these 
steroids are potentially dangerous when administered 
over a long period of time, and that caution should 
therefore be observed in such therapy. No response 
was obtained in four cases, and the other five patients 
are reported to have responded erratically. It is sug- 
gested that the value of testosterone itself may lie in the 
possibility that it is changed in the body to another 
steroid form. 

[This report is of considerable interest at this stage, 
but would be of much greater value if metabolic studies 
had been carried out pari passu with the clinical observa- 
tions recorded. It also appears that some of the patients 
included under the heading of rheumatoid arthritis were 
in fact cases of ankylosing spondylitis—a distinction 
which is often ignored in American literature, but which 
seems important to workers in Great Britain.] 

W. S. C. Copeman. 


Effect of Adrenocorticotrophic Hormone (ACTH) on 
Rheumatoid Arthritis. RAGAN, C., GROKOEST, A. W., 
and Boots, R. H. (1949). Amer. J. Med., 7, 741. 


The authors report the treatment at the Presbyterian 
Hospital, New York, of rheumatoid arthritis in eight 
patients (sexes equally divided and ages ranging from 
18 to 62) by the intramuscular injection of pituitary 
adrenocorticotrophic hormone (ACTH) at 6-hourly 
intervals, the average daily dose being 40 mg. Stiffness 
was relieved in 12 to 24 hours and clinical improvement 
rapidly followed. When treatment was discontinued all 
but one of the patients relapsed completely (again in 12 
to 24 hours), but after a period of 4 to 10 days there was a 
return of the sense of well-being and some of the objective 
improvement originally noted was maintained. The 
patient who did not relapse passed from a state of 
euphoria into one of mania which was terminated, after 
11 days, by electric convulsion. Two of the patients had 
subcutaneous nodules and these appeared to become 
much smaller; flexion contractures were improved; and 
there was a definite increase in the size of the heart in 
two of the cases. Excretion of sodium was decreased 
and that of potassium slightly increased (the gain in body 
weight was between | and 4 kg.); there was an increase 
in uric acid excretion and a temporarily increased 
creatinuria. The erythrocyte sedimentation rate (Wester- 
gren) returned to normal within a week and was followed 
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by a rise within 48 hours of stopping the injections. The 
serum agglutinin titres against group-A haemolytic 
streptococci and sensitized sheep erythrocytes were not 
significantly affected, and serum cholesterol figures 
could not be satisfactorily interpreted. Sugar tolerance 
tests were not carried out, but in two of the patients 
the fasting blood sugar level rose when the daily dosage 
of ACTH was increased; increased excretion of glucuronic 
and gentisic acids, usually observed after ingestion of 
salicylates, did not occur. 

The development in some cases of some of the features 
of Cushing’s syndrome (as has been reported in patients 
treated with ACTH by others), and the fact that wounds 
would not heal, owing to absence of granulation tissue, 
during the period of treatment suggested the presence of 
hyperadrenalism, and post-mortem examination in one 
case showed the adrenals to be three times the normal 
size. The authors suggest that excessive amounts of 
adrenal steroid suppress “‘the activity of mesenchymal 
tissue ’’ and ascribe the beneficial effects of ACTH to the 
production of hyperadrenalism. The results of these 
studies confirm the work of Hench and others (Proc. 
Mayo Clin., 1949, 24, 181). 

[This paper will discourage those who believe that the 
beneficial effects of electric convulsion therapy are due to 
stimulation of the adrenals.] D. Preiskel. 


Deoxycortone with Ascorbic Acid Versus Adrenocortico- 
trophic Hormone in Rheumatoid Arthritis. Spies, 
T. D., Stone, R. E., DE MAEYER, E., and NIEDERMEIER, 
W. (1949). Lancet, 2, 1219. 


The authors selected six patients with moderately 
severe rheumatoid arthritis, and gave them a low-sodium 
diet and 10 mg. desoxycorticosterone acetate (deoxy- 
cortone acetate) intramuscularly and | g. ascorbic acid 
intravenously every day, without relief of symptoms. 
The ascorbic acid was then discontinued, but the injec- 
tions of desoxycorticosterone acetate and the diet were 
still used. Five days later, half of the patients were 
given adrenocorticotrophic hormone (ACTH) in divided 
doses without their knowledge. The other three were 
given distilled water under the same conditions. The 
three who received ACTH claimed prompt relief within 
8 hours, and this continued steadily during the 3 days in 
which the injections continued. The condition relapsed 
promptly, however, when the injections were stopped. 

W. S. C. Copeman. 


Deoxycortone Acetate and Ascorbic Acid in the Treatment 
of Rheumatoid Arthritis. Le Vay, D., and Loxton, 
G. E. (1949). Lancet, 2, 1134. 


In this report the authors describe the treatment 
of 23 patients suffering from rheumatoid arthritis with 
deoxycortone acetate and ascorbic acid by the method 
described by Lewin and Wassén (Lancet, 1949, 2, 993). 
They point out that in rheumatoid arthritis there are 
great variations in the course of the disease quite apart 
from any effects of therapy. But they state that in their 
previous experience they have never seen sudden improve- 
ment comparable with that seen in six of their patients 
within 10 minutes to 2 hours of treatment by this new 
method. Of the other patients treated, fifteen were 
temporarily improved, with lessening of pain and spasm, 
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increase of joint movement, and a subjective feel. 1g of 
well-being, and in two patients the treatment failed. 
[No laboratory data are given in this report. In 
view of the contradictory reports which are ting 
published in the medical literature, much more deviled 
work will be necessary before the value of this foiin of 
therapy can be accurately assessed.] W. Tegner, 


Studies of Certain Hormone Effects in Chronic Arthritis 
(ACTH, Pituitary Implantation, Adrenaline Stimulation, 
DOCA, Progesterone, Testosterone). (Undersékningar 
over vissa hormoneffekter vid kronisk artrit. (ACTH. 
hypofysinplantation, via adrenalinretning, DOCA. 
progestin, testosteron.).) EDpsTrROM, G. (1949). Svenska 
Lékartidn., 46, 2697. 


At the Rheumatological Clinic in Lund various 
hormones and combinations of hormones have been 
tested for their effect upon rheumatoid arthritis and 
Still’s disease. Adrenocorticotrophic hormone (ACTH) 
yielded favourable results in all of three cases. Pituitary 
implantation was attempted in seventeen cases in which 
illness had lasted for from 4 months to 4 years. The 
general impression of this treatment is favourable, 
particularly for patients under 40 years: six out of nine 
patients observed for 9 months have been discharged 
free from symptoms and with a normal erythrocyte sedi- 
mentation rate. The increase in 17-ketosteroid excretion 
following the implantation was very short-lived in every 
case. Adrenaline was administered in a small number 
of cases; the results were not impressive, although there 
was some diminution of joint stiffness. Deoxycortone 
acetate and ascorbic acid were administered in four 
cases in the dosage advised by Lewin and Wassén. 
There was no reaction in three and some improvement in 
the fourth. Progesterone was administered to four 
female patients in their fifties, with marked improvement 
in one; the dosage was about 100 mg. daily. Finally, 
testosterone in doses of 100 mg. 1 to 3 times daily was 
administered to ten men and ten women. There was 
subjective and objective improvement in every case and a 
considerable increase in the excretion of 17-ketosteroids. 

B. Nordin. 


Haematological Changes in a Case of Rheumatoid 
Arthritis Treated with Adrenocorticotrophic Hormone 
(ACTH). (Hematologiska férandringar hos ett fall 
av reumatoid artrit behandlat med adrenocorticotropt 
hormon (ACTH, corticotropin).) HAVERMARK, N. G., 
and NorDENSON, N. G. (1949). Svenska Lékartidn., 
46, 2713. 


A 62-year-old woman with a 6-months’ history of 
rheumatoid arthritis was treated with adrenocortico- 
trophic hormone (ACTH). The blood picture underwent 
the following changes. Haemoglobin value and erythro- 
cyte count rose slightly, but fell at once after treatment. 
Serum iron level rose sharply during treatment, but fell 
thereafter to its original level. The white cell count 
rose from 6,000 to 12,000 per c.mm. and then fell; the 
mononuclear count remained unchanged. The eosino- 
phil count was reduced from 125 to nil during the first 
and from 272 to nil during the second course of treatment. 
Marrow puncture showed an improvement in the 
haematopoietic picture, which became temporarily 
almost normal. B. Nordin 
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Pituitary Adrenocorticotropic Hormone (A.C.T.H.) as 
a Tool of Clinical and Laboratory Research. Spies, 
T. D., and Stong, R. E. (1950). Lancet, 1, 11. 

In this paper the authors describe the effects of intra- 
muscular injections -of pituitary adrenocorticotrophic 
hormone (ACTH) in four patients suffering from different 
diseases. ; : 

ACTH was given in 15 mg. doses 4-hourly to a man 
with rheumatoid arthritis. The usual objective and 
subjective improvement began within 24 hours of the 
initial injection. During the four days of treatment 
the blood pressure rose slightly and he gained 114 lb. 
(5 kg.) in weight, due to water retention as evidenced 
by the development of pitting oedema at the ankles. 
Oedema disappeared and the weight returned to its 
previous level within a week of stopping treatment. 
There was no improvement in the marked anaemia 
(erythrocytes 2,200,000 per c.mm.; haemoglobin 7-1 g. 
per 100 ml.). Symptoms began to return 12 days after 
stopping treatment, and relapse to the condition before 
treatment was complete within 8 weeks. The patient 
was then given intramuscular injections of seven different 
steroids each for 4 days at a daily dose of 200 or 300 mg. 
(except in the case of deoxycortone acetate, for which 
the total dose was 20 mg.). The substances adminis- 
tered were: pregnene-(4)-triol-(17a, 208, 21)-one-(3)- 
diacetate; pregnane-3, 12, 20-trione; 17-methyl-A 
5-androstendiol-3 (8), 17(a); 17-a-hydroxyprogesterone; 
17-a-hydroxy-1| 1-desoxycorticosterone-2 l-acetate; deoxy- 
cortone (desoxycorticosterone) acetate; ergostanyl 
acetate. No significant effects were observed with any of 
these substances. The patient now received a further 
course of ACTH and again showed the characteristic 
improvement and rapid relapse on cessation of treatment. 
It is reported that the above findings were typical of those 
observed in four other patients with rheumatoid arthritis 
similarly treated. 

A single dose of 30 mg. ACTH produced symptomatic 
improvement within 30 minutes in a patient with atypical 
mild gout (blood uric acid level 6-7 mg. per 100 ml. or 
more). Within 12 hours relief was complete and at the 
time of reporting, 4 months later, there had been no 
recurrence. The only significant laboratory finding 
was a profound and sustained fall in blood uric acid 
level: 4-2 mg. per 100 ml. after two days; 1-7 mg. per 
100 ml. after 4 days; and 3-9 mg. per 100 ml. after 2 
months. In three other patients relief from symptoms 
of acute gout is stated to have been obtained when 
ACTH injections were started early enough. 

The third case was one of psoriasis with arthritis 
manifestations; this woman received eighteen doses each 
of 15 mg. of ACTH at 6-hourly intervals. Within 
70 hours of the start of treatment some amelioration in 
the skin lesions was noted: 24 hours later slight improve- 
ment in the joint condition began. The patient experi- 
enced marked elation. A week after she stopped treat- 
ment the skin condition began to deteriorate and a week 
later the arthritic symptoms began to return. 

The fourth case was that of a woman complaining of 
attacks of asthma, hay-fever, urticaria, and pain in the 
wrists, hands, knees, and ankles. She had eosinophilia 
(1,000 to 3,000 eosinophils per c.mm. blood) and pro- 
duce thick sputum containing many eosinophils. She 
received 10 mg. ACTH twice daily for 4 days. Within 
2 cays of starting treatment all symptoms had 
disa peared, the eosinophil count having fallen to normal 





within a few hours of the first injection. Ten days after 
stopping treatment the joint symptoms began to return. 
The eosinophilia returned 3 days after the last injection. 
[The title of this paper is quite misleading.] 
G. I. M. Swyer. 


Effects of Cortisone Acetate on Rheumatoid Arthritis. 
BOLAND, E. A., and HEADLEY, N. E. (1949). J. Amer. 
med. Ass., 141, 301. 


The adrenal cortical hormone, cortisone acetate 
(“compound E” acetate; 17-hydroxy-11-dehydro- 
corticosterone acetate) was administered for short or 
relatively short periods to eight patients with rheumatoid 
arthritis. Definite, but temporary, improvement in 
the clinical and certain laboratory features of the disease 
was observed in each case. 

Five of the eight patients had severe rheumatoid 
arthritis and were given large doses of cortisone acetate 
for short periods (total of 1 g. in divided doses over 
8 days). The immediate results were decidedly pro- 
nounced improvement in three, pronounced improvement 
in one, and moderate improvement in one case. Prompt 
or fairly prompt relapse of the disease, with return of 
clinical manifestations approximately to their original 
severity, occurred after withdrawal of the endocrine 
preparation in four of the five cases. In the fifth case, 
2 months after discontinuance of the use of cortisone, 
approximately 75 per cent. of the initial improvement 
was retained. 

Three additional patients with less severe rheumatoid 
arthritis (two with moderate and one with mild disease) 
were given smaller doses of the drug for longer periods. 
With daily doses of 50 mg. the symptoms and signs were 
adequately, but not completely, controlled. Doses of 
50 mg. of cortisone acetate given every other day were not 
as effective in controlling the clinical manifestations. 

Because of the small number of cases reported and the 
brief periods of administration of cortisone, definite 
conclusions cannot be drawn. However, the results in 
eight cases indicate that this adrenal cortical preparation, 
when given in large or relatively large doses, will rapidly 
suppress the clinical manifestations of rheumatoid 
arthritis. The results reported herein confirm the 
observations made originally and described recently by 
Hench, Kendall, Slocumb, and Polley. 

W. S. C. Copeman. 


Prolonged Treatment of Rheumatoid Arthritis with 
Pituitary Adrenocorticotropic Hormone (ACTH). 
MarKSON, D. E. (1949). J. Amer. med. Ass., 141, 458. 


Clinical notes are provided of two cases of rheumatoid 
arthritis treated with pituitary adrenocorticotrophic 
hormone (ACTH). In the first case the initial dosage 
was 25 mg. 6-hourly (100 mg. in 24 hours) for 2 weeks; 
then 50 mg. daily in three 8-hourly doses for 25 days; then 
30 mg. daily in two 12-hourly doses for some 4 months. 
The second patient received 20 mg. 6-hourly (80 mg. in 
24 hours) for 12 days; then 20 mg. 8-hourly (60 mg. in 
24 hours) for 24 days; and finally 40 mg. daily in two 
12-hourly doses for some 3 months. No untoward 
symptoms occurred in either case. Both patients 
improved dramatically, one within 72 hours, the other 
from the first day of treatment. In both cases relapse 
occurred when administration was discontinued for 
3 days. Kenneth Stone. 
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Studies on the Relation of Pituitary-Adrenal Function 
to Rheumatic Disease. THORN, G. W., BAy Les, T. B., 
MASSELL, B. F., ForsHAM, P. H., HILL, S. R., SMITH, S., 
and WARREN, J. E. (1949). New Engl. J. Med., 
241, 529. 

The nature of the. effects exerted by the various 
adrenal cortical hormones are first described in three 
general groups: (1) Electrolyte régulation, involving 
urinary potassium, chloride, and sodium excretion, 
interstitial fluid control, and sweat composition. The 
most potent of the adrenal steroids in this respect is 
11-desoxycorticosterone (deoxycortone). (2) Regula- 
tion of intermediate metabolism, including effects on 
carbohydrate, protein, and fat metabolism, on uric acid 
excretion, and on the numbers of circulating lympho- 
cytes and eosinophil granulocytes, which are reduced by 
adrenal activity. Examples of the “S” hormones 
responsible for these effects are the 11-oxysteroids 
(Kendall’s compounds A and B) and the much more 
active 11 : 17-oxysteroids (compounds E and F). 
(3) The adrenal androgens or “‘ N ”’ hormones, such as 
adrenosterone, resemble testosterone in structure and 
effect. They are excreted as 17-ketosteroids, the estima- 
tion of which in the urine serves as a measure of their 
secretion. 

Only synthetic deoxycortone acetate and whole adrenal 
extracts are at present available commercially as sources 
of the hormones. However, purified adrenocortico- 
trophic hormone from the pituitary (ACTH) has become 
available in adequate quantities for investigation and has 
been shown on injection (10 mg. 6-hourly) to produce an 
increase in all three aspects of adrenal activity as listed 
above, while its prolonged administration gives rise to a 
clinical picture suggestive of a mild Cushing’s syndrome. 
Patients without intact adrenal glands, as in Addison’s 
disease, will not respond in this way. After the discovery 
by Hench and others (Proc. Mayo Clin., 1949, 24, 181) 
of the therapeutic effect of cortisone in rheumatoid 
arthritis, ten patients with rheumatoid arthritis were 
treated with ACTH (10 mg. 6-hourly). Clinical improve- 
ment was observed in 12 to 24 hours in nine of them and 
their erythrocyte sedimentation rate reached a normal 
level in about one week. On withdrawal of the ACTH, 
symptoms returned in 12 to 24 hours. The return of 
symptoms, however, could be minimized by gradual 
withdrawal. Six-hourly injections of adrenaline produced 
slight improvement in some patients and the authors 
suggest its use to buffer the sudden withdrawal of ACTH. 
Very slight improvement only was obtained with injec- 
tions of 2 ml. lipo-adrenal cortex intramuscularly every 
' 3 to 4 hours for 1 to 3 days in five patients with rheuma- 
toid arthritis. In three cases of rheumatic fever treated 
with ACTH for 8 to 14 days a striking improvement 
was obtained. In one case, arthritis, pericarditis, and 
gallop rhythm disappeared in 48 hours. Although 
salt and water retention might be expected, the improve- 
ment in heart efficiency led to a diuresis rather than 
retention. In three cases of disseminated lupus erythe- 
matosus, ACTH administration led to a rapid dis- 
appearance of rash, fever, and splenomegaly, with fall of 
erythrocyte sedimentation rate to normal in one week, 
but no lasting cure resulted: two subsequent courses of 
ACTH had beneficial effects lasting up to 6 weeks. Ina 
case of gout treated with ACTH, the urinary uric-acid 
concentration increased and that in the serum decreased; 
this was accompanied by increased mobility of the joints, 
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diminished pain, and softening of tophi. A mild attack 
occurred 2 days after withdrawal, as had been reported ip 
other cases. 

In discussing the therapeutic effect of cortisone jp 
rheumatic diseases, the authors suggest that, since ten 
times as much cortisone is required as is needed for g 
patient totally deficient in adrenal cortex, its action is 
pharmacological rather than physiological. No undesir- 
able effects have been noted as yet, although the possible 
danger of persistent cortical hyperplasia is envisaged, 

[There are many interesting suggestions in this article 
which it has not been possible to mention.] 

E. G. a Bywaters, 


| The E 





Effects of Adrenocorticotrophic Hormone on Neuro- 


muscular Function in Patients with Myasthenia Grayis, _ 
J. clin. Invest. ¥ 


TORDA, C., and Wo rr, H. G. (1949). 
28, Part II, 1228. 


Working at the New York Hospital, Kingsbridge | 


Hospital, and Cornell University, the authors have 


studied the effects of the administration of pituitary | 


adrenocorticotrophic hormone (ACTH) to five patients 
moderately to severely ill with myasthenia gravis. The 


patients were all women, aged 24 to 45, all under treat- | 


ment with neostigmine bromide, taken at frequent 
intervals throughout the day, and three of them with 
ephedrine as well. For the purpose of the experiment 
the patients were allowed to continue this treatment and 
were warned not to expect any improvement from the 
injections of ACTH. After a week’s observation in 
hospital each patient received 20 mg. ACTH intra- 
muscularly every 6 hours for 5 days. Tests were 
continued during, and for 3 months after the administra- 
tion of the hormone, ten healthy women, aged 27 to 44, 
acting as controls. Electromyograms and myograms 
(by means of the ergograph) were taken daily at the same 
time each day, 3 hours after, taking neostigmine bromide 
before and during the hormone administration, and 
from 6 to 15 hours after neostigmine when the hormone 
administration had been completed, the frequency 
being reduced to twice a week after the first 4 days. 
Acetylcholine synthesis in the presence of serum was 
studied before the injection of hormone, on the third 
day after the last injection, and twice a week thereafter. 
Malaise, headache, fatiguability, diarrhoea, and 
excessive menstrual bleeding were experienced during 
ACTH administration and until the second day after the 
end of the course, after which patients felt increasingly 
well and voluntarily reduced their intake of neostigmine 
and other drugs. Facial muscle strength improved and 
general myasthenia, fatiguability, ptosis, and difficulty in 
swallowing diminished and the patients could hold 
heavy objects in their hands for some time. Appetite 
increased. The remission was incomplete, but the 
improvement had been maintained at the time of writing 
for 3 months in all cases. Electromycgrams on the four 
severely ill patients before ACTH therapy showed a 
35 per cent. decrease in action potential with 10 pulses 
per second and more than 55 per cent. decrease with 
30 pulses per second; the one mildly ill patient gave 
the same reactions as healthy controls. After ACTH 
therapy the action potential in patients was maintained 
in the same way as in the controls. On the ergogram, 
the patients showed, before treatment, a variable impalr- 
ment of their capacity for muscular work compared 
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with the controls. This gradually and slightly increased 
during ACTH administration and continued to increase 
after the course was completed, the improvement being 
maintained at the time of writing. ; Acetylcholine 
synthesis in the presence of the patients blood serum, 
which was decreased by 25 to 55 per cent. on admission, 
increased and became similar to that occurring in the 
presence of normal serum as a result of ACTH adminis- 
tration. Walter H. H. Merivale. 


The Effects of Adrenocorticotrophic Hormone (ACTH) in 
a Case of Chronic Rheumatoid Arthritis. [In English.] 
BROCHNER-MORTENSEN, K., GEORG, J., HAMBURGER, 
C., SNORRASON, E., SPRECHLER, M., VIDEBAEK, A., and 
Witu, T. K. (1949). Acta endocrinol., Kbh., 3, 39. 


A woman of 53 years with a 14 years’ history of 
rheumatoid arthritis was treated with pituitary adreno- 
corticotrophic hormone (ACTH) for 15 days. The 
clinical effects were very similar to those reported by other 
authors, one feature being the disappearance of a large 
infiltrated area of fibrous tissue in the region of the left 
trochanter. Extensive biochemical and haematological 
investigations were carried out and the findings agreed 
with those of other authors. The following changes in 
steroid excretion were noted: excretion of 17-keto- 
steroids, corticoids, and glucocorticoids all rapidly 
increased shortly after the start of treatment. After 
2 days there was a fall followed by a further rise to an 
even higher level. The excretion curves of all three 
steroids showed a remarkable resemblance to each 
other. Glycosuria was also noted. 

A few days after discontinuation of the treatment, 
symptoms and signs of the disease (including the infil- 
trated area over the trochanter) reappeared and labora- 
tory findings returned to their previous levels. The 
patient was then treated with testosterone propionate for 
14 days; this was followed by an increased urinary 
output of 17-ketosteroids, but no other clinical or patho- 
logical changes. H. A. Burt. 


Chronic Rheumatism and Anterior Pituitary Hormones. 
(Reumatismo crénico y hormonas del lébulo anterior 
de la hipéfisis.) CUATRECASAS, J. (1949). Sem. méd., 
56, 613. 


The author attaches considerable importance to the 
role of the anterior pituitary in the treatment of 
“ankylosing ’’ rheumatism and in support quotes the 
clinical improvement due, probably, to the gonado- 
trophic factor in cases of rheumatoid arthritis during 
pregnancy. He has tried the effect of insulin in some 
cases of rheumatoid arthritis, but the results were poor. 
Six cases of chronic rheumatism (both osteo-arthritic and 
rheumatoid types) are described, in all of which a favour- 
able response was obtained to the administration of 
anterior pituitary extract. The tendency to ankylosis 
was arrested and freer joint movement ensued. Severe 
focal sepsis interfered with the beneficial effects of the 
hormone. The extract of “total”? gland was more 
effective than pure gonadotrophins and the author 
mentions the possibility of suprarenal stimulation with 
referexce to recent American work on cortisone. He 
consi ‘ers that the question of dosage merits close atten- 
tion P. B. Woolley. 
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Cortisone (Compound E) 
and Adrenocorticotrophic Hormone in Rheumatoid 
Arthritis. SAvaGe, O. (1950). Proc. R. Soc. Med., 
43, 11. 


Clinical Observations with Deoxycortone and Ascorbic 


Acid. Le Vay,.D., and Loxton, G. E. (1950). 
Lancet, 1, 209. 


Thiosiemcarbazide and the Adrenal Cortex. (Das 
Thiosemicarbacid und die Nebennierenrinde.) KRon, 
R. (1949). Z. Rheumaforsch., 8, 284. 


Abnormality in Steroid Metabolism Associated with 
Rheumatoid Arthritis. SOMMERVILLE, I. F., MARRIAN, 
G. F., Duruig, J. J. R., and Srncvair, R. J. G. (1950). 
Lancet, 1, 116. 


Hormone Treatment of Chronic Polyarthritis. (Hormon- 
behandling af polyarthritis chronica.) BROCHNER- 
MORTENSEN, K., GEORG, J., HAMBURGER, C., SNOR- 
RASON, E., SPRECHLER, M., VIDEBAEK, A., and WITH, 
T. K. (1949). Ugeskr. Laeg., 111, 1255. 


Polyarthritis and Adrenal Cortical Hormones. (Poly- 
arthritis und Nebennierenrindenhormone.) PIROZYN- 
SkI, W., and AKERT, K. (1949). Schweiz. med. 
Wschr., 79, 745. 


Prolonged Treatment of Rheumatoid Arthritis with 
Pituitary Adrenocorticotropic - Hormone (ACTH). 
MarkKSsOoNn, D. E. (1949). J. Amer. med. Ass., 141, 458. 


Deoxycortone Acetate and Ascorbic Acid in the Treatment 
of Rheumatoid Arthritis. Le VAy, D. (1949). Lancet, 
2, 1134. 


The Respective Roles of Cortisone, Pituitary Adreno- 
corticotrophic Hormone, and Crenotherapy in the 
Treatment of Rheumatism and Gout. (Le réle respectif 
de la cortisone, de l’A.C.T.H. et de la crenotherapie 
dans le traitement des rhumatismes et de la goutte.) 
FRANCON, F. (1950). J. Méd. Paris., 121, 17. 


Anterior Pituitary Implantation as a Means of Supplying 
Compound E in Rheumatoid Arthritis. (Hypophysen- 
Vorderlappenimplantation zur Erzielung einer Com- 
pound E-Wirkung bei rheumatischen Gelenkzustan- 
den.) FELLINGER, K. (1950). Wéien klin. Wschr., 62, 
9, 


The Effects of Adrenocorticotrophic Hormone (ACTH) 
in a Case of Chronic Rheumatoid Arthritis. [In 
English.] BROCHNER-MORTENSEN, K., GEORG, J., 
HAMBURGER, C., SNORRASON, E., SPRECHLER, M., 


VIDEBAEK, A., and WitH, T. K. (1949). Acta 
endocrinol., Kbh., 3, 39. 
Hypersplenism with Arthritis. Report of a Case. GAULD, 


W. R. (1949). Lancet, 2, 989. 

Effects of Cortisone Acetate on Rheumatoid Arthritis. 
BOLAND, E. W., and HEADLEY, N. E. (1949). J. Amer. 
med. Ass., 141, 301. 
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The Effects of Certain Steroid Compounds on Various 
Manifestations of Rheumatoid Arthritis. A Pre- 
liminary Report. ISHMAEL, W. K., HELLBAuM, A., 
KUHN, J. F., and Durry, M. (1949). J. Okla. med. 
Ass., 42, 434. 


The Use of Large Doses of Progesterone in Rheumatoid 
Arthritis. REICH. N. E. (1949). Amer. Pract., 
Phila., 4, 1. 


Hormone Treatment of Inflammatory Forms of Rheuma- 
tism. (Le traitement hormonal des formes inflam- 
matoires du rhumatisme.) LicHtwitz, A. (1949). 
Sem. Hop. Paris, 25, 2398 


Effect of ACTH and Cortisone upon an ‘‘ Anaphylactoid 
Reaction ’’. SEYLE, H. (1949). Canad. med. Ass. J., 
61, 553. 


General Pathology 


The Serum Proteins in Rheumatoid Arthritis. 
A. D. (1950). Ann. intern. Med., 32, 63. 


In order to provide an explanation of the tendency of 
severe typical rheumatoid arthritis to depress the serum 
albumin-globulin ratio, sera selected for their low ratios 
on the basis of chemical fractionation were subjected to 
more sensitive procedures. Electrophoretic analysis of 
samples from four patients confirmed previous observa- 
tions of increases in the a (inflammatory response) and y 
(antibody response) components, chiefly the latter. In 
addition three of the four showed a T component, not 
previously reported in rheumatoid arthritis serum. Less 
conspicuous in normal sera by the technic used herein, 
this fraction, like the ~ component, is attribuable to 
immunization. Examination of samples from ten 
patients by an immunologic method, utilizing rabbit 
anti-human y globulin serum, showed greatly increased 
y globulin values, which averaged more than twice the 
normal content of this component. 

In a discussion of the ‘* hyper-immunity ”’ of severe 
rheumatoid arthritis it is suggested (a) that the respon- 
sible antigen is not necessarily of infectious origin but 
could be derived from the patient’s own tissues, (b) that 
the antibodies serve no evident useful purpose, and (c) 
that for the sake of excessive antibody production the 
patient is apparently sacrificing his plasma albumin, his 
haemoglobin and his general tissue nutrition. 

These data are interpreted as indicating that the 
hyperglobulinemia of active rheumatoid (atrophic) 
arthritis is the result of the combined effects of inflam- 
mation, tissue destruction and immunization, the last 
being the major contributor in all but the early stages 
of the disease.—[Author’s summary.] 


WALLIS, 


Importance of Synovial Biopsy in Rheumatoid and 
Rheumatic Arthritis. (Importancia de la biopsia de 
la sinovial en las artritis reumatoideas o reumaticas.) 
Pique, J. A., and ScuHasowicz, F. (1949). Rev. 
argent. Reum., 14, 154. 


An account is given of the histological findings in 
synovial biopsy specimens taken from twelve patients 
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with rheumatic arthritis. The authors considcr the 
procedure to be especially helpful in those cases where 
other investigations have proved to be inconclusive. 
but it is contraindicated in cases of caseous tuberculoys 
joint lesions or cold abscesses. René Méndez. 


A Modification of the Hemagglutination Test for Rheuma- 
toid Arthritis. HELLER, G., JACOBSON, A. S., and 
Kotopny, M. H. (1949). Proc. Soc. exp. Biol, 
N.Y., 72, 316. 


A modification is described of the haemagglutination 
test for rheumatoid arthritis (Rose and others, Proc. Soc. 
exp. Biol., N. Y., 1948, 68, 1), involving the agglutination 
of sheep erythrocytes by the patient’s serum. The 





original test was diagnostic if the titre at which the @ 


erythrocytes were agglutinated was sixteen times less 


than the titre at which erythrocytes sensitized with sheep- 
cell haemolysin from rabbit’s serum were agglutinated, 
The modification involves the preliminary absorption 
of the normal agglutinin responsible for the agglutination 
of the unsensitized erythrocytes by the addition of 
inactivated serum of one-quarter volume of packed 
sheep erythrocytes. After standing for 40 minutes at 
room temperature with gentle shaking, the mixture is 
centrifuged and the absorption repeated once more. 
Serum may be stored at —20° C. for at least 5 months 
without loss of potency. The only additional absorption 
necessary is of the heterophile antibody in infectious 
mononucleosis, when one quarter volume of the packed 
sediment of a 20 per cent. boiled ox erythrocyte sus- 
pension is used. The technique is described in full [for 
the details, the original must be consulted]. 

The original Rose test, the modified test, and a strepto- 
coccal agglutination test (as performed by Lipman at 
the Presbyterian Hospital) were carried out in 39 cases of 
rheumatoid arthritis with x-ray changes (eight with 
spondylitis as well), fifteen cases of spondylitis alone, 
thirteen cases of early rheumatoid arthritis without 
x-ray change, fifteen cases of inactive rheumatoid 
arthritis (seven with spondylitis), nine cases of psoriatic 
arthritis, thirty cases of various other arthropathies, and 
in 28 control cases of non-arthritic disease and nine 
cases of infective hepatitis. In all except four of the 
cases of active rheumatoid arthritis the modified test 
gave a positive result, as against 61 per cent. positive 
results with the original Rose test and 58 per cent. with 
the streptococcal agglutination test. The modified 
test was negative in pure spondylitis, in inactive rheuma- 
toid arthritis, in psoriatic arthritis, and in the controls 
with the exception of those with infective hepatitis, 
of whom two out of nine gave a positive titre (that |s, 
a titre of 1 in 28 or higher, with complete agglutination 
in the first two tubes). In the four cases of active 
rheumatoid arthritis in which the result of the modified 
test was negative the Rose and streptococcal agglutina- 
tion tests were also negative. In the thirteen cases ol 
probable early rheumatoid arthritis without radiological 
change all three tests were negative. 

The authors found no relation between the test results 
and the clinical severity of the disease. The results 
suggested that the factor concerned is an antibody and !s 
different serologically both from the natural amboceptor 
of human serum and from the heterophile antibocy of 
glandular fever. E. G. L. Bywaters. 
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Discussion on the Significance of Pathological Tests in 
Rheumatic Disease. CoLLins, D. H., Gipson, H. J., 
DesMARAIS, M. H. L., Coke, H., HARKNess, J., and 
Dawson, J. E. (1949). Proc. R. Soc. Med., 42, 731. 
Collins discussed cytological examination of synovial 

fluid and biopsy examination in the investigation of 
cases of the rheumatic diseases. Synovial fluid should 
be collected in three containers—the first for bacterio- 
logical examination, the second (oxalated) for cyto- 
logical examination, and the third for study of clot 
formation. A high cell count (for example, 20,000 per 
cmm.) differentiates rheumatoid arthritis from osteo- 
arthritis (for example, 2,000 cells per c.mm.). Blood 
pigments are characteristic of traumatic effusions; 
mucin content is not of much significance. 

Biopsy examination of the joint yields valuable 
evidence and the author believes that a positive diagnosis 
of rheumatoid arthritis can always be made if the 
following five features are present: (1) hyperplasia of 
synovial membrane and villi; (2) hyperplasia of lining 
cells: (3) massive lymphocyte or plasma cell infiltration 
with focal collections; (4) inflammatory hyperaemia and 
oedema: (5) absence of other specific histological features. 
Tendon sheath lesions in rheumatoid arthritis, tuber- 
culosis, and synovioma also present characteristic 
histological appearances, as do subcutaneous nodules 
in various conditions. Finally, marrow biopsy may 
give valuable help in the diagnosis of myeloma and 
carcinomatosis. 

Gibson compared the results of determination of 
plasma viscosity (relative to water) in the rheumatic 
diseases with results of various other empirical blood 
tests, such as the erythrocyte sedimentation rate and the 
plasma gel test. He used the technique of Woodmansey 
and Wilson (Ann. rheum. Dis., 1948, 7, 235), all tests 
being made in the same viscosimefer at 20° C. on oxalated 
plama. The normal range is from 150 to 180 (compared 
with water, 100). 

Of 365 observations on 286 consecutive patients with 
rheumatoid arthritis 41 were within the normal range, 
compared with 38 out of forty in healthy persons. The 
erythrocyte sedimentation rate (E.S.R.) in the same 
cases (measured by the Spa Hospitals method) was 
within the normal range in 34 cases compared with 39 
out of forty controls. The maxima of the distribution 
curves in controls and patients respectively were close 
together in the viscosity tests and widely separated in the 
sedimentation-rate tests, thus indicating that on this 
criterion the E.S.R. was the more informative. The 
correlation between viscosity and corrected E.S.R. was 
no better than that between viscosity and uncorrected 
rate. In thirteen cases viscosity was abnormal and 
E.S.R. normal, in twenty cases the reverse was true. 
In 21 cases with normal results in both tests there were 
typical clinical signs of active rheumatoid arthritis. 
It is concluded that E.S.R. and plasma viscosity show 
two different aspects of plasma abnormality, the former 
influenced mainly by fibrinogen, the latter mainly by 
globulin; there may be a time lag in the development 
of the latter abnormality, both in rheumatoid arthritis 
and in other diseases. Correlations with plasma gel 
form: tion and haematocrit readings were also found, 
but rone with results of colloidal-gold, thymol-turbidity, 
or fl: cculation tests in ninety cases. 

In ankylosing spondylitis only three out of 34 cases.. 
shov:d values within the normal range, but with a high 
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E.S.R.; the reverse was seen in one instance only. 
The colloidal gold test gave weakly positive or negative 
results. In 24 out of 42 cases of osteo-arthritis the E.S.R. 
was raised, and in 22 out of 42 viscosity was raised. In 
cases of fibrositis viscosity was slightly raised in one, 
and the E.S.R. in four out of 32 cases. There was no 
increase in viscosity in primary and haemorrhagic 
anaemia. It is concluded that plasma viscosity deter- 
minations are important as aids, supplementing but not 
replacing determinations of the E.S.R. 

In discussion Coke reported measurements of serum 
viscosity by a Whittington instrument in 400 cases of 
‘““ chronic rheumatic disease’. There was a significant 
correlation between serum viscosity and E.S.R. measured 
by the Wintrobe method, but a less significant correlation 
when the E.S.R. was corrected for anaemia. 

Harkness mentioned the chaos bound to result from 
using multiple methods of measuring plasma viscosity 
and offered to calibrate any new viscosimeter by his own. 
Dawson reported that the plasma viscosity was less liable 
to unaccountable fluctuation than was the E.S.R. 

E. G. L. Bywaters. 


The zz vivo Action of Aureomycin on Pleuro-pneumonia- 
like Organisms Associated with Various Rheumatic 
Diseases. BROWN, T. McP., WICHELHAUSEN, R. H., 
RosBINSON, L. B., and MERCHANT, W. R. (1949). 
J. Lab. clin. Med., 34, 1404. 


Pleuropneumonia-like organisms were isolated from 
the cervical or prostatic secretions of eight out of 25 
patients suffering from a variety of rheumatic diseases. 
The cultures became negative after aureomycin therapy, 
but were unaffected by gold therapy. Aureomycin 
therapy produced subjective improvement of arthritic 
symptoms in six out of eight patients with demonstrable 
urinary infection due to pleuropneumonia-like organisms 
and in thirteen out of seventeen patients without this 
infection. Martin Hynes. 


The Plasma Viscosity in Pulmonary Tuberculosis and 
Rheumatic Diseases. Houston, J., WHITTINGTON, 
R. B., Cowan, I. C., and HARKNEsS, J. (1949). J. clin. 
Invest., 28, 752. 


Plasma viscosity was measured by a_ viscometer 
accurate to about one part in 500, only about 0-7 ml. of 
plasma being required for each test (Harkness and others, 
Acta tuberc. scand., 1945, 19, 153). Either sodium 
citrate or potassium oxalate could be used as the anti- 
coagulant; with the former the range of normality was 
both absolutely and relatively narrower than with the 
latter, but there was the disadvantage that the proportion 
of citrate solution to plasma depended on the volume of 
erythrocytes present, since a given volume of blood was 
added to a fixed volume of citrate solution. It was 
therefore necessary to make an accurate haematocrit 
estimation followed by an empirical correction: to the 
observed plasma viscosity. On the basis of the relation 
of citrated plasma viscosity to the maximum citrated 
erythrocyte sedimentation rate, the viscosity range was 
divided into eleven zones. 

Tests on 289 patients with pulmonary tuberculosis 
showed that plasma viscosity increased with the spread of 
disease. In 42 tests on 32 patients with clinical and 
radiological evidence of pleural effusion, 76 per cent. of 
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the results lay in zones six to eight. This suggests that 
zones six to eight form a region in which it is highly 
probable that figures from cases of exudative disease 
will lie. If a pleural effusion was aspirated while the 
viscosity was in zone seven the effusion re-formed at once. 

In cases of rheumatic disease more than 750 tests were 
performed. In every case in which the plasma viscosity 
was raised to an abnormal level (above 1-950) an under- 
lying organic cause was found. In rheumatic fever 
the viscosity increased as the disease progressed and 
decreased during recovery. In rheumatoid arthritis 
the increase in viscosity was roughly in proportion to the 
severity of the pathological processes and to the systemic 
reaction. In cases of non-articular rheumatism with no 
systemic reaction, the viscosity values remained within 
normal limits. 

The plasma viscosity test is non-specific. It appears 
to be of value in following the course of various rheumatic 
diseases as well as of pulmonary tuberculosis. Values 
depend alrnost entirely on changes in the plasma protein, 
particularly the fibrinogen and globulin fractions, since 


ANNALS OF THE RHEUMATIC DISEASES 


ultrafiltration experiments have shown that the \ scOsity 
of the ultrafiltrate is practically constant. R. B. Liscas. 


Production in vitro of the L. E. Cell Phenomenon: Use 
of Normal Bone Marrow Elements and Blood Plasma 
from Patients with Acute Disseminated Lupus Erythe. 
matosus. HARGRAVES, M. M. (1949). Proc. Mayo 
Clin., 24, 234. " 
Plasma obtained from the venous blood of patients 

with acute disseminated lupus erythematosus was 

incubated with bone marrow from patients with other 
diseases. Typical L.E. cells (Hargraves and others, 

Proc. Mayo Clin., 1948, 23, 25), and also nucleolysis and 

agglutination, were observed in concentrated prepara- 

tions. It is maintained that these observations support 
the hypothesis that Libman-Sacks disease (acute dis 
seminated lupus erythematosus) is a result of hyper- 
sensitivity. The L.E.-cell phenomenon is_ evidently 
immunological in nature and further investigation js 
required to elucidate the mechanism involved. 

R. J. Ludford., 


OBITUARY 
LESLIE SCOTT LATHAM 


Dr. L. S. Latham, President of the Royal Australasian College of Physicians, died 
on January 21, 1950, at the age of 71. 
Dr. Latham deserved well of rheumatology, since it was under his presidency (and 


largely at his personal instigation) that a committee was appointed by his college to 


consider the inauguration of an Australian Rheumatism Council. This body was formed 
last year with Dr. S. A. Smith, an ex-president of the Royal College, as chairman. Their 
first act was to seek affiliation with the Empire Rheumatism Council, in England, and 
H.R.H. the Duke of Gloucester consented to accept the position of Patron of the Australian 
Rheumatism Council in addition to that of the Empire Rheumatism Council. Dr. Latham 
was consulting physician to St Vincent’s Hospital, Melbourne, and Examiner in Medicine 
to the University of Melbourne, of which he was deputy Chancellor from 1947 to 1949. 





